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Chapter 1

EXECUTIVE SUMMARY

BACKGROUND

The Environmental Conservation and Chemical Corporation (ECC)

site is in Boone County, 865 south U.S. 421, Zionsville,

Indiana, about 10 miles northwest of Indianapolis. The site

occupies 6.5 acres alongside the 168 acre Northside Sanitary

Landfill (NSL), an ongoing solid waste disposal facility.

The ECC site is bounded on the south and east by the land-

fill. An unnamed ditch separates the two facilities along

the east boundary. The site is bounded on the north and

west sides by several residential homes, located within one-

half mile of the facility.

ECC began operations in 1977 and was engaged in the recovery/

reclamation/brokering of primary solvents, oils and other

wastes received from industrial clients. Waste products

were received in drums and bulk tankers and prepared for

subsequent reclamation or disposal. Reclamation processes

included distillation, evaporation and fractionation to re-

claim solvents and oil.

Accumulation of contaminated stormwater onsite, poor manage-

ment of the drum inventory and several spill incidents caused
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initial state and EPA investigations that later led to civil

suits and finally placement of ECC into receivership in July

1981. Drum shipments to the site were halted in February

1982. The company was found insolvent in August 1982 and

the state and EPA began plans for cleanup. Numerous site

investigations, including sampling and analysis were

conducted during the period.

Removal measures at the site began in March 1983 and con-

tinued through 1984. Actions included removal and treatment

or disposal of cooling pond waters, approximately

30,000 drums of waste, 220,000 gallons of hazardous waste

from tanks and 5,650 yd3 of contaminated soil and cooling

pond sludge. A clay cover, placed over the site, was

recently compacted.

REMEDIAL INVESTIGATIONS

SCOPE

Remedial investigations began in 1983 and continued until

December 1984. Soil, hydrogeologic, and surface water and
•»

sediment investigations were conducted.

Two phases of soil sampling were conducted. Phase 1 con-

sisted of 15 surficial soil samples and 15 shallow (2.5 foot

depth) borings and was conducted before removal of 2 feet of
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contaminated surface soil from most of the site. Phase 2,

conducted after soil removal, consisted of 9 soil borings

(up to 12 feet in depth) through the concrete pad on the

south 1/3 of the site and 12 test pits to depths up to

10 feet in the remaining areas.

Hydrogeologic investigations included an electrical resis-

tivity survey, test drilling, monitoring well installation,

monitoring well sampling and residential well sampling. A

total of 16 2-inch diameter PVC monitoring wells were

installed in 3 phases. Wells were placed to monitor the

shallow saturated zone, the shallow sand and gravel aquifer

and the deep confined aquifer. Groundwater sampling was

also performed in 3 phases. In addition, 5 residential wells

were also sampled.

Surface water investigations included three onsite and four

offsite surface water samples and 6 offsite sediment samples.

RESULTS

Onsite soil sample inorganic analysis results showed only

antimony, cadmium, cobalt, copper, lead, manganese, and zinc

were at concentrations exceeding the typical range in soil.

Of these, cadmium, lead, and zinc were reported in more than

one sample at concentrations exceeding the typical range in

soils. Exceedance of the typical ranges in soil samples of
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inorganic constituents beneath the concrete pad is

relatively minor relative to the soil contamination in the

northern drum and tank storage areas. Inorganic

contamination of the soil is apparently greatest in the near

surface (0-3 feet) soil in northern portions of the site.

Inorganic contamination does appear to extend to depths of

at least 5 feet in the northern portions of the site,

although it is less widespread than observed in the

overlying shallow soil.

Primary organic contaminants found in site soils are

volatile organic compounds and phthalates. These compound

groups are the most widespread organic contaminants and are

generally present in the highest concentrations. Total

volatile organic contaminants (VOC's) ranged from 16 to

14,604,000 ug/kg. Total phthalates ranged from "not

detected" to 370,000 ug/kg. Organic contamination decreases

in the variety of compounds and their associated

concentrations with depth. However, organic contaminants

were detected to the maximum depth of sample analysis

(8.5 feet).

Results of the hydrogeologic investigations indicate the

existence of 4 hydrogeologic units in the area, a shallow

saturated zone, a shallow sand and gravel aquifer, a silty

clay and clayey silt zone and a deep confined aquifer.
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Migration of soil contaminants to the shallow saturated zone

has occurred onsite as evidenced by high levels of organic

contaminants in one well onsite. The shallow sand and

gravel aquifer has been shown to be contaminated with

inorganics and organics in one well offsite and lesser

amounts of organics in one well onsite and another

immediately adjacent and downgradient of the site. Because

of the presence of the NSL east of ECC, it cannot be

definitively stated that the source of offsite contamination

is ECC though the contaminants are consistent with those

found onsite. Organic contamination in the other two wells

is likely due to onsite soils at ECC since they are directly

downgradient of ECC contaminated soils and not NSL.

Contamination of the shallow sand and gravel aquifer may

have occurred either via migration through the silty clay

till onsite or through contaminated water and sediment in

the former cooling water pond, since it intersected the

shallow sand and gravel aquifer before to its removal and

backfilling.

The deep confined aquifer below the site has not been found

to be contaminated. Future migration of onsite contaminants

to the deep aquifer is highly unlikely due to an upward

vertical hydraulic gradient.
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Migration of contaminants to the nearest residential wells

surrounding the site is not indicated by the results of the

residential well sampling.

Surface water sampling results indicate that inorganic

contamination of surface water does not appear to be

occurring offsite in the vicinity of ECC. Inorganic

sediment contamination in the vicinity of ECC is limited to

lead in the unnamed ditch. Organic contamination of offsite

surface water was found in Finley Creek near Highway 421.

Contaminants consist almost entirely of chlorinated

hydrocarbons and are likely from ECC. Also, surface water

ponded on the clay cap onsite was found to be contaminated

with a variety of base/neutrals and volatile compounds.

Two organic compounds possibly resulting from the ECC site

were found in sediments in the unnamed ditch and and in Fin-

ley Creek near Highway 421.

CONTAMINANT TRANSPORT AND FATE

Analytical results of the remedial investigations character-

ize current site contamination. Future conditions assuming

no action is taken at the site were estimated based on poten-

tial transport pathways and the natural attenuation and degra-

dation of contaminants. Due to the large numbers of site

contaminants, 14 indicator chemicals from four major contam-

inant groups were used in the estimation of transport and
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fate. Transport and fate are briefly summarized here for

volatile organic contaminants, phenols, phthalates, and

polychlorinated biphenyl's (PCB's). Transport of inorganic

constituents from the soil is considered negligible due to

the low levels found and the adsorptive capacity of the

onsite soils.

All indicator volatiles in the subsurface soils except

1,1,1-trichloroethane, trichloroethene, and tetrachloroethene

are estimated to naturally degrade to acceptable levels (as

calculated in the endangerment assessment) within 10 years.

These three are estimated to take from 10 to 100 years at

average site concentrations and from 100 to 1,000 years at

maximum site concentrations to degrade. Phenols and

phthalates in the subsurface soil are already below

acceptable levels and are estimated to degrade to trace

levels within 10 years and 200 years, respectively. PCB's

in the soil are estimated to take 50 years at average

concentrations and 100 to 2,000 years at maximum

concentrations to degrade to acceptable levels.

Under existing site conditions, the volatiles, phenols, and

certain phthalates will tend to leach from subsurface soil

into the groundwater and slowly migrate to the unnamed ditch

or Finley Creek (PCB's and most phthalates will only leach

in trace amounts). Estimates for travel time vary from

20 years to 8,400 years depending upon the compound,
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hydraulic conductivity, and travel distance. Once in the

surface waters, contaminants will either volatilize, adsorb

to sediments, or experience large dilutions before reaching

the Eagle Creek Reservoir.

ENDANGERMENT ASSESSMENT

The endangerment assessment found that under the no action

alternative potential risk to human health and the environ-

ment exist at the ECC site. The affected media are soil,

groundwater and surface water. They were assessed based on

comparison of concentrations at exposure points to lifetime

excess cancer risks, acceptable daily intake values, and

relevant or applicable standards, criteria or guidelines.

For the public health concerns residential and occupational

use settings were used in assessing risk. An excess lifetime

cancer risk of 1x10 is often used to reflect a level of

concern for carcinogen risk.

For public health concerns, the exposure routes that resulted

in an excess lifetime cancer risk greater than 1x10 are

listed below:

o Soil via ingestion: the south concrete pad soil

at intermediate depth in a residential setting;

and north test pit area at shallow and intermediate

depth in residential and occupational use settings.
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o Groundwater via ingestion: the shallow saturated

zone and shallow sand and gravel aquifer at current

concentrations in both use settings; the shallow

saturated zone at future projected concentrations

in both use settings.

o Groundwater via dermal absorption of volatile

organic compounds: during bathing, the shallow

saturated zone and shallow sand and gravel aquifer

at current conditions in the residential setting;

the shallow saturated zone at future projected

concentrations in the residential setting.

o Ingestion of fish that bioconcentrated

contaminants from the surface water: Finley Creek

under the lowest dilution situation at projected

concentrations.

Risk from dermal absorption of volatile compounds via wading

in the surface water does not exceed 1 x 10~ . However,

wading in the unnamed ditch and in Finley Creek under the

lowest dilution situation has excess lifetime cancer risks

between 1 x 10~ and 1 x 10 . Given the uncertainty in

both risk estimation and fate, and transport calculations,

it is possible for the risk to be oders-of-magnitude higher

or lower than estimated.
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For environmental concerns the projected release of

contaminants to the surface water in the unnamed ditch

should not exceed the ambient water quality criteria for

protection of aquatic life and other known LC_0 values.

The risk analysis performed for the endangerment assessment

is conservative and tends to reflect upper bound exposures.

However, given the uncertainty in both risk estimation and

fate and transport calcuations, the actual risks may be

lower or higher than estimated.

The current impact of the site is limited due to the low

population at risk. Site location and environmental media

characteristics (for example, low groundwater flow velocity)

limit the population at risk if there is future development

of the site and the surrounding area under the no action

alternative. The environmental impacts also would be

similarly restricted.

In conclusion, the ECC site does pose a threat to the public

health, welfare, and environment and a feasibility study of

remedial actions to cost-effectively mitigate the site

hazards should be performed.

wjr/GLT424/52
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Chapter 2

INTRODUCTION

This remedial investigation (RI) report for the Environmental

Chemical and Conservation Corporation (ECC) site near Zions-

ville, Indiana, is prepared in partial satisfaction of Con-

tract No. 68-01-6692, Work Assignment No. 18.5L30.0, and the

Final Work Plan (April 1983), Tasks 1 through 5.

PURPOSE OF THE REPORT

This RI report is based, in pare, on data obtained during

remedial investigation activities conducted from April 1983

through December 1984 at the ECC site. These data and those

from other sources are used to define the site problems,

identify pathways and receptors, and determine the necessity

for and extent of remedial actions at the site.

The purpose of this RI report is threefold: 1) document the

details of remedial investigation activities through techni-

cal memorandums included in Appendix A, 2) summarize and

present the site investigation analyses and conclusions, and

3) determine if there is a threat to public health, welfare

or the environment.
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ORGANIZATION OF THE REPORT

This RI report is organized into four main sections. Chap-

ter 3 presents a description of the site and its history.

Chapter 4 presents the summary and results of the RI. Chap-

ter 5 presents contaminant transport and fate. Chapter 6

presents the methodology and results of the endangerment

assessment. Volume 2 of the RI Report presents the appen-

dixes that contain detailed documentation of activities and

specific data obtained for each task completed during the

RI.

RI ACTIVITY TECHNICAL MEMORANDUMS

Each RI activity is described in a technical memorandum (TM)

issued during the course of RI work. These TM's are con-

tained in Appendix A of this report. Each TK describes speci-

fic procedures, observations, measurements, and data results

of RI activities.

ANALYSIS OF SITE INVESTIGATIONS

The results of site investigations conducted at ECC from

April 1983 through December 1984 are organized by the oper-

able units. The analysis provides the technical basis for

identification of problems and pathways of contamination for

each operable unit.
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CONTAMINANT TRANSPORT AND FATE

The pathways of contamination are identified and estimated

ranges of transport rates and fates of contaminants are pre-

sented. The results form the basis of the assessment of the

no action alternative.

ENDANGERMENT ASSESSMENT

The results of the site investigations and the contaminant

transport and fate analysis are used in the endangerment

assessment to determine if a threat to human health or the

environment exists at the site. The endangerment assessment

will in turn be used in deciding if a feasibility study is

necessary at the site and, if so, what the remedial action

objectives will be.

GLT424/114
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Chapter 3

SITE BACKGROUND

SITE DESCRIPTION

ECC is in Boone County, 865 south U.S. 421, Zionsville,

Indiana, about 10 miles northwest of Indianapolis

(Figure 3-1). The site occupies 6.5 acres alongside the 168

acre Northside Sanitary Landfill (NSL), an ongoing solid

waste disposal facility (Figure 3-2).

The ECC facility is bounded on the east by the landfill. A

site map showing the site as it was in 1982 is shown in Fig-

ure 3-3. An unnamed ditch separates the two facilities along

the east boundary. The site is bounded on the north and

west sides by several residential homes, all located within

one-half mile of the facility.

SITE HISTORY

ECC began operation in August of 1977 under a construction

permit issued by the Indiana Air Pollution Control Department

(APCD) on May 5, 1977. The company was engaged in the

recovery/reclamation/brokering of primary solvents, oils and

other wastes received from industrial clients. Waste pro-

ducts were received in drums and bulk tankers and prepared
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for subsequent reclamation or disposal. Reclamation pro-

cesses included distillation, evaporation and fractionation

to reclaim solvents and oil.

Two problems developed during the facility's operation:

o The inability of the company to adequately dispose

of wastewater and contaminated stormwater generated

at the facility,

o The inability of the company to manage its drum

inventory in a manner that did not pose a threat

to the environment.

In an attempt to handle the wastes generated onsite, approval

was sought by ECC to dispose of 5,000 gallons per day of oil

recovery wastes and 1,000 to 1,500 gallons per week of still

bottoms at NSL. Approval to dispose of the still bottoms

was granted (with conditions) by the SPCB on October 11,

1977; however, the request to dispose of the liquid waste

from the oil recovery operations was denied.

Subsequently, the company sought other avenues of waste dis-

posal. An agreement was reached between the Indiana State

Board of Health (ISBH), ECC, and NSL to allow disposal of

oily wastes in the landfill with municipal refuse. Following

expiration of this agreement in May 1979, ECC added units to
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process wastewater by distillation onsite. The product water

was used as boiler makeup water.

On July 31, 1979, the ISBH received a report from a private

citizen that an oil spill had occurred on Eagle Creek north

of Zionsville. Immediate inspection revealed that the oil

had originated from ECC and a minor amount from NSL. ECC

agreed to take action to recover the oil. A followup inves-

tigation conducted on August 2, 1979 by the ISBH showed that

ECC intentionally discharged process and cooling water from

a storage lagoon into Finley Creek without a permit. ECC

officials explained that due to heavy rains, stormwater

pumped from the drum storage and loading areas to the cooling

water pond caused it to overflow. Therefore, it became nec-

essary to drain the excess water.

On September 18, 1979, the SPCB met to discuss the spill and

discharge incidents at ECC. The board ratified an Agreed

Order that included a fine and provisions to upgrade the

methods of recordkeeping at the facility. In November 1979,

the SPCB began a water sampling and analysis program at the

site. Cooling water pond samples taken on November 2, 1979

were found to contain high concentrations of arsenic, cadmium,

chromium, lead, nickel, oil and grease, phenol, and zinc.

Further testing of area wells and streams were inconclusive

in documenting contamination of groundwater and surface water.
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In December 1979, the U.S. EPA designated ECC as a potential

hazardous waste site and began investigations under the Haz-

ardous Materials Emergency Response Program. By April 17,

1980, the ISBH submitted documentation to the Indiana Environ-

mental Management Board (EMB) concerning ECC violations of

the Environmental Management Act, the Air Pollution Control

Law and the Stream Pollution Control Law. Specifically, the

staff documented that:

o ECC posed a threat to pollute the environment.

o The company was burning chlorinated hydrocarbons

and other solvents as boiler fuel without approval.

o Process water and contaminated stormwater were

discharged without approval.

o Spills of oil and other objectionable substances

occurred and were not reported or effectively

cleaned up.

Based on these violations, the EMB referred the matter to

the Office of the Attorney General on May 15, 1980 for appro-

priate enforcement.

On February 9, 1981, an ECC employee died of exposure to

toxic vapors after entering a solvent tanker.
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A Consent Decree was issued on July 1, 1981, by the Bocne

County Circuit Court imposing a $50,000 civil penalty against

ECC. Furthermore, the court placed ECC into receivership

and prohibited the company from using NSL for disposal of

wastes. The decree gave ECC until November 1, 1982 to comply

with environmental laws and regulations.

At this point, the ISBH began weekly monitoring of ECC's

drum storage area to insure that action was being taken to

reduce barrel inventory and improve storage facilities. The

area was found to be extremely overcrowded with drums, some

of which were damaged and leaking. Access was also danger-

ously poor. By October of 1981, construction of a concrete

drum storage pad was underway and drum inventory had been

reduced to an estimated 20,000 barrels. By December, the

number of leaking, formerly leaking, popped top, corroded/

damaged, and bungless/open top drums had been reduced to

about 225. In February 1982, the EMB placed a freeze on

drum shipments to the facility before the Boone County Cir-

cuit Court to assure compliance with the Consent Decree

regarding storage of drums, location of materials onsite and

in transit, and the removal of sludge.

On May 5, 1982, ECC was ordered by the court to close and

environmentally secure the site for failure to reduce haz-

ardous waste inventories. Two days later ECC's court re-

ceiver filed a closure plan with the Boone County Circuit
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Court. By August 1982, ECC was found to be insolvent and

planning work had begun for environmental revitalization,

cleanup/ and recycling of the site.

On September 21, '1982, the Office of the Attorney General

held a conference with the ISBH and representatives from 60

generators of waste to propose a voluntary cleanup plan for

the ECC site. The closure plan and settlement offer required

generators to remove and dispose of wastes and pay $250/drum

into a trust fund to be used for remaining surface/subsurface

remedial measures. In return, generators would receive a

limited release. In response to the offer, the generators

entered into a loose coalition and hired Chemical Waste Man-

agement, Inc., to prepare a technical proposal for a complete

surface cleanup. Initial negotiations between U.S. EPA and

the generators for site surface cleanup were not successful.

PREVIOUS INVESTIGATIONS

Sampling and testing efforts were conducted at ECC from 1976

through 1982. Sources of data were primarily laboratory

data sheets or handwritten data summary tables, generally

unaccompanied by descriptions of the sampling and testing

procedures used. As such, much of this historical data sum-

marized herein could not be used as a basis for definitive

interpretations of existing conditions onsite or offsite at

ECC. Rather, the data could be used in qualitative
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assessments of contamination and in determining locations

where further testing would be needed.

Historical sampling and testing information for ECC is dis-

cussed under the following headings:

o Onsite surface water and sediment

o Offsite surface water and sediment

o Groundwater

o Residential well water

o Soil

o Aquatic biota

ONSITE SURFACE WATER AND SEDIMENT

Sampling and Testing

Table 3-1 summarizes the known surface water and sediment

sampling events that took place onsite at ECC before RI acti-

vities began. Three general locations have been sampled:

the cooling water pond, the north drum storage area pond,

and the south drum storage area pond.

Sampling and testing procedures were not available for any

of the events listed. However, all EPA samples were ana-

lyzed by labs selected and certified as part of the Contract

Laboratory Program (CLP). Standard procedures are utilized
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Table 3-1
HISTORICAL ON SITE SURFACE WATER AMD SEDIMENT SAMPLING

ECC SITE

Sampling
pier Dace Analytical Laboratory

ISBH 3/2/79 Water Laboratory, ISBH

ISBH 6/8/79 Water Laboratory, ISBH

ISBH 8/2/79 Water Laboratory. ISBH

ISBH 11/2/79 Water Laboratory, ISBH

Document
Nunber

23

33

35

ISBH 4/3/80 Weter Laboratory, ISBH & Industrial 45
Hygiene Laboratory

EPA 4/10/80 CLP*; W. Coatt Technical Service, Inc. 47

ISBH 4/17/80 Water Laboratory, ISBH 48

ISBH 3/10/81 Water Laboratory, ISBH 113

ISBH 4/29/81 Water Laboratory, ISBH 104

EPA 8/9/82 CLP 181

EPA 10/18/82 CLP 209

ng Location
No. of Sanplea

Water Sediment Parameter* Analyzed
Data

Suraury

Cooling water pond 1

Cooling water pond; aouth storage area 2

Cooling water pond; aouth storage area 1

Cooling water pond; north and aouth 5
storage areas

South storage area 1

Cooling water pond; south storage area 2

North and aouth storage areas 2

Cooling water pond 1

South storage area 2

Cooling water pond 1

Cooling water pond; north and south 4
storage areaa

COD, Pb, Hg, oil, phenol Table 3-2

As, Cd, Cr, Pb, Hg, Nl, Zn, oil, phenol,. Cn" Table 3-2

Oil, BOD, COD, Pb, Nl, Zn Table 3-2

As, Cd, Cr, Pb, Hg, Nl, Zn, oil, phenol, Table 3-2
pH

PCB, Cd, Cr, Nl, Pb, Zn, Cu, phenol Table 3-2

Organic priority pollutants Table 3-3

As, Cd, Cr, COD, Cu, Pb, Nl, pH, phenol, Zn Table 3-2

Metals, PCB'a, volatile organic*, others Table 3-3

Phenol, TOC, oil, volatile organlca Table 3-2

Organic priority pollutanta Table 3-3

Organic and Inorganic priority pollutants Table 3-3

CLP - Contract Laboratory Program
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by these labs for the analysis of organic and inorganic prior-

ity pollutants.

All of the ISBH samples were analyzed by the ISBH Water Lab-

oratory. The lab analyzed blanks and surrogate spikes with

each set of samples. Duplicates were only occasionally

analyzed.

Results

Analytical results are summarized in Tables 3-2 and 3-3.

Table 3-2 presents the data for samples upon which only a

limited analysis was performed. Table 3-3 summarizes the

data for samples exposed to a more extensive analytical test-

ing program.

The following inorganic chemicals were detected in the cool-

ing water pond water samples at levels above EPA Water qual-

ity criteria:

o Cadmium

o Lead

o Mercury

o Nickel

A sample of the surficial oil layer from the north storage

area pond taken on November 2, 1979, was found to contain

GLT424/121 3-8



Table 3-2
HISTORICAL ONSITE SURFACE WATER

SAMPLING RESULTS (ug/L)
ECC SITE

Hater Quality
Parameter 03/02/79

Arsenic
Cadmium
Chromium
Lead 31,000
Mercury < 10,000

Nickel
Zinc
Copper
Phenol 8,800
Oil 80,000,000

pH
BOD
COO 26,000,000
TOC
PCB

Cooling Hater Pond
06/08/79 08/02/79

4
< 20
390
520 80

230 70
580 290

18,000,000 8,300

1,800,000

6,000,000

South Drum Storage Area Pond
11/02/79

11
< 10
< 10
< 20

< 0.5

40
150

65,300
20,000

6.3

06/08/79

1
< 10
1,100

80

40
2,300

28,000
110,000

2.0

11/02/79

6
40
40
90

< 0.5

50
140

22,500
180,000

7.3

11/02/79

4
160
250
80

< 0.5

120
260

25,500
63,000

7.2

04/03/80

70
770
110

160
290
460

22,400

3.5

04/17/80

18
38
380
40

14O
90
838

13,000

6.9

5,700,000

North
04/29/81 11/02/79

60
10
1.6
0.3
0.9

90
1,090

10,000 35
62,400 3,032,000

7.1

910,000

Drum Storage
11/02/79

900
300

104,000
66,000
< 200

500
18,000

3,000,000

Area Pond
04/17/80

7
17

1,000
310

30
3,100
11,100
8,900

7.1

430,000,000

EPA Hater
Quality
Criteria4

0.022C'd

iob
50b'*
5°b

0.144

13. 4b

NCA
NCA

3,500
—

—
—
—

0.00079°

NCA = Insufficient data available upon which to derive a criterion.
Blank indicates parameter not analyzed.
For the protection of human health assuming a daily ingestion of 2 liters of water.
Toxicity criteria.
Carclnogeniclty criteria at the 10 risk level.
Criteria applies to total trlvalent arsenic.
Criteria applies to total hexavalent chromium.
Oil layer.
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Table 3-3
HISTORICAL ONSITE SURFACE WATER AMD

SAMPLING RESULTS (ug/L)
ECC SITE

SEDIMENT

Organic
Priority Pollutant*

1,1, -Dicbloroethane
1.1.1-Trlchloroethane
1.1.2-TrichloroethaiM
1.1-Dichloroetbent
1.2-Dlchloroetbene

Tetractoloroetbene
Trichloroetbene
Matbylene Chloride
Chloroform
TricblorofluordHthane
Toluene

Nitropnenol
Pentacbloropbenol
Phenol
2,4-DlMtbylpbenol
2,4,6-Trlcbloropbenol
Beozene

Methylbenzene
Ethylbenzene
1,3-DlBethylbenzene
1,2 t 1,4-Dlaethylbenzene
1.3-Dlcblorobenzene
1.4-Dlchlorobenzene

1,2-Dlcblorobenzene
Dietbylpbtblate
DiBethylphthlate
Buty Ibenzy Ipbtbalate
Dl-n-butylpbth&late
Napthalene

Isopborone
P-Cbloro-M-Creso1
PCB's

04/10/80

ND
6,821

16
152
259

1,297
3,873
5,470

ND
ND

2,700

270
36

1,930
ND
ND
ND

ND
ND
ND
ND
ND
ND

ND
27

311
ND

< 10
ND

ND
ND

Cooling Nater Pond

03/10/81 08/09/82

4.4 17
< 900 831

< 2.8
< 300 95

< SO 2,022

190 12
< 600 191

240 1,329
59 21

< 2.7
4,100

< 59
< 170

1,200 15,000
260

< 62
< 300 < 0.5

858
600 110

98
79

< 25
< 22

< 25
86

240
< 290

76
< 23

3,200

< 50

10/18/82

ND
1,322

ND
2,848

0.6
673

3,908
ND

396
251

5
MD

974
ND
ND
ND

0.5
0.4

0.5
47

175
1,122

29
12

ND

Sediment
03/10/81

70
730

230

< 100
470

1,500
90

630

< 200

90

330

2,600

Soutb Dm

04/10/80

ND
ND
ND
ND
48

ND
ND

465
< 10

14
935

ND
103

ND
349

ND
ND

ND
1,188

ND
ND
ND
ND

27
433
513

ND
< 10

ND

ND
91

n Storage Area Ponds

04/29/81f 10/18/82

< 5 ND
160 621
< 5
< 5 ND

1,541

260 1,176
320 1,176
180 3,873
9.1 ND
< 5

600,000

5
460
236

4
< 8 ND

1,035
310 ND

ND
m
17
15

18
32

169
3,277

87
16

ND

North Drum
Storage Area Pond

10/18/82

ND
1,266

ND
2,766

71
1,398
5,548

•D

ND
325
121

3
463

1,132
ND
ND
ND
92
86

97
ND

164
2,457

135
29

ND

EM Mater
Quality
Criteria '

NCA
18,400

6.0C

0.33°
NCA

8°
27°

1.9C

1.9°

"I14,300

NCA
1 ,010
3,500

NCA
12°

6.6°

b
1,400

—

b
400°
400

b
400

350,000
313,000

NCA
34,000

NCA

b
5,200

NCA
0. 00079°

GLT424/25-1



Table 3-3 (Continued)

Organic
Priority Pollutants

Arsenic
Cadmium
Chromium
Lead
Mercury
Nickel

Zinc
Copper
Aluminum
Barium
Beryllium
Cobalt

Iron
Manganese
Boron
Vanadium
Silver
Antimony

Thai HUM
Tin
Aaaonia
Cyanide

Coollnq Hater Pond

04/10/80 03/10/81 08/09/82

4.7
12
150
120
0.2
30

390
300
900

< 10

200
52

10/18/82

6.0
3.07
286
< 70
< 0.1
184

397
29.8
1,190
138
< 1
13.6

6,840
2,370
712
8.6
< 3
2.2

< 2
< 40
5,290

16

Sediment
03/10/81

10,000

19,000
14,000

30
18,000

54,000
26,000

10,000,000

700

< 100
< 625

South Drug Storage Area Ponds

04/10/80 04/39/81 10/18/82

5.9
5.59

326
96.0

301

956
72.3

2,770
172
< 1

25.7

14,600
2,370

684
13.3

< 3
< 2

< 2
< 40

North Drum EPA Hater
Storage Area Pond Quality

Criteria *10/18/82

5.7
9.81

320
179

169

1,510
124

3,030
183
< 1

34.3

19,800
1,960

389
12.6

< 3
< 2

< 2
62.6

0.022
10
50

0.144
13.4"

NCA
NCA

0.068

C,d

50
146

13

200

ND - Not Dectected.
NCA * Insufficient data available upon which to derive a criterion.
Blank indicates parameter not analyzed.
- Indicates no criteria Is available.

For the protection of human health assuming a daily ingestlon of 2 liters
of water.

Toxlcity criteria. -5Carclnogenlclty criteria at the 10 risk level
Criteria applies to total trlvalent arsenic.
Criteria applies to toal hexavalent chromium.
Oil layer.
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arsenic, cadmium, chromium, lead, nickel, and zinc far in

excess of the levels found for the pond water samples.

Listed in Table 3-3 are the organic priority pollutants found

in at least one of the pond water samples above the detection

limits. Background levels for these compounds are generally

< 1 ug/L. The following eleven substances were found in the

pond water samples at levels above EPA water quality cri-

teria:

o 1, 1, 2 Trichloroethane

o 1, 1, Dichloroethene

o Tetrachloroethene

o Trichloroethene

o Methylene chloride

o Chloroform

o Trichlorofluoromethane

o Toluene

o Phenol

o Benzene

o PCB's

Each of the onsite surface water areas sampled were found to

contain levels of organic priority pollutants exceeding EPA

water quality criteria.
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One sample of the cooling water pond sediment was tested by

the EPA. Inorganic pollutants reported in levels above back-

ground levels in sediment were arsenic, aluminum, chromium,

nickel and copper. Organic pollutants reported in levels

above background were 1, 1, dichloroethane, 1, 1, 1, tri-

chloroethane, 1, 1, dichloroethene, trichloroethene, tetra-

chloroethene, methylene chloride, chloroform, toluene, ben-

zene, ethylbenzene and PCB's.

OFFSITE SURFACE WATER AND SEDIMENT

Sampling and Testing

Table 3-4 summarizes offsite surface water and sediment sampl-

ing episodes at ECC. The majority of sampling has been per-

formed by the ISBH. The U.S. EPA performed one sampling

episode. The United States Geologic Survey (USGS) performed

three sampling episodes, collecting a total of 7 water

samples and 15 sediment samples.

Sampling and testing procedure documentation was not avail-

able for the ISBH or EPA data. Testing procedures are known

only in the general sense described earlier. Sampling and

testing procedures employed by the USGS along with complete

analytical results are described in: "Water and Streambed

Material Data, Eagle Creek Watershed, Indiana, August 1980

and October and December 1982," Open File Report 83-215.
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Table 1-4
HISTORICAL OFFSITE SURFACE WATF.K AND SEDIMENT SAMPLING

ECC S1TF.

Sampler

John Bankert

ISBH

ISBH

ISBH

ISRII

FPA

ISBH

ISBH

uses

ISBH

ISBH

ISRII

uses

uses

Sampl Ing
Date

9/15/76

6/8/79

7/31/79

8/2/79

11/7/79

4/10/80

4/17/80

8/25/80

8/25/80

3/10/81

9/4/81

10/30/81

10/26/82

12/14/82

O.A.

Water

Water

Water

Water

CLP -

Water

Water

uses

Water

Water

Water

uses

uses

Analytical

Laboratories

Laboratory,

Laboratory,

Laboratory,

Laboratory,

Laboratory

ISBH

ISBH

ISBH

ISBH

W. Coast Technical Services,

Laboratory,

Laboratory,

Laboratory

Laboratory,

Laboratory,

Laboratory,

Laboratory

Laboratory

ISBH

ISBH

ISBH

ISBH

ISBH
•

Document
Number

19

23

33

33

35

Inc. 47

48

65A

240

113

137

149

240

240

Sampling Location*

b
Creek

E

Finley Cr, Unnamed Ditch, Eagle Creek

E, F

E, K

E, J, K

c, e, H, K

A, B, L, M

A, C, 0, P

A, C, E, N, P, Q, R

B, E, H, I

D

A, P, S

A, S

No. of
Water

1

3

5

Samples
Sediment

pH, COD,

As, Cd,
Zn, PCB

Oil

Chemicals Analyzed

Fe, Cr, Ni

Cr, Pb, Hg,

2 Oil, BOD, COD, Pb,

2

3

4

4

13

4

1

4

3

As, Cd,

Organic

As, Cd,

PCB, As,

11 Metals,'

14 Metals,
nrganlcs
Oil

Organic

4 Organic

Organic

Cr, Pb, Hg,

, Pb, ?.n, Cd, Cl

Nl, oil, pll, phenol ,

Nl, 7n

Nl, oil, pll, phenol , Xn

priority pollutants

Cr, Cu, Pb, NI, Zn, COD, pll, phenol

Cu, Ph, Zn, dlazlnon

|>est Icldes,

pesticides,
, others

PCB, others

PCB, volatile

priority pollutants

and Inorganic priority pollutants

and Inorganic priority pollur.mrs

Data
Summa n

None

T.ible

None

Table

Table

Table

Table

Table

Table

Tables

None

T;ible

Tables

Table

See Figures 3 and 4 for sample locations.
Sampling location unknown.
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Results

Analytical results for the offsite surface water samples are

summarized in Tables 3-5 and 3-6. Figure 3-4 indicates sampl-

ing locations. Table 3-5 presents data for surface water

samples where only a limited analysis was performed.

Table 3-6 summarizes data for samples where more extensive

analysis was performed. Data are presented for only those

water quality parameters that had reported levels higher

than upstream levels for at least one location.

Two inorganic chemicals were detected in offsite surface

waters above EPA water quality criteria levels. Lead was

found at sampling location B (downstream of the confluence

of the unnamed ditch and Finley Creek) at 80 ug/L and at

sample location Q (a small tributary to the unnamed ditch

south of the landfill drive) at 250 ug/L. Nickel was

reported at 20 ug/L at sample locations E (in the unnamed

ditch alongside ECC) and K (upstream of ECC in the unnamed

ditch).

These inorganic chemicals may be originating from ECC or

NSL. Nearly all sample locations downstream of ECC and NSL

showed at least one inorganic chemical at levels above the
•

upstream values.
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Table 3-5
HISTORICAL OFTSITE SURFACE HATER

SAMPLING RESULTS (ug/L)
ECC SITE

SAMPLE LOCATIONS DOWNSTREAM OF ECC
Hater Quality A
Parameter 08/25/80

Arsenic 1
Cadmium
Chromium 10
Lead 50
Mercury

Nickel
Zinc 76
Copper
Phenol
Oil

PH
BOD
COD
PCB no

B
08/25/80

3

60
80

79

10

c
04/17/80

3
2

160
20

10
80
65

9,800

7.2

1,500,000

06/08/79

4
< 10
< 10
< 20
< 0.1

20
20

2,000
3,400

1.7

< 0.1

E
08/02/79 11/02/79

3
< 10
< 10

< 20 20
< 0.1

< 20 20
< 20 < 20

< 5
< 1 2,800

7.2
22,000
46,000

F G
08/02/79 04/17/80

18
< 2

< 10
< 20 < 20

< 20 10
< 20 10

6
1,500

< 1

6.8
22,000
40,000 1,600,000

H
04/17/80

1
< 2

< 10
< 20

< 10
< 10

4
< 5

7.7

17,000

SAMPLE LOCATIONS UPSTREAM OF ECC EPA Water
K

11/02/79

1

< 10
< 20

< 0.1

20
20

7
42,000

7.3

04/17/80

1
< 2

< 10
< 20

< 10
< 10
< 4
< 5

7.7

9,000

L M Quality
08/25/80 08/25/80 Criteria"

2 ND 0.022C'd

10h
13 10 50*''"
30 20 50

0.144b

13.4"
70 148 NCA

NCA
3,500
—

—
--
—

10 1 0.00079°

ND - Not detected.
NCA » Insufficient data available upon which to derive a criterion.
Blank indicates parameter not analyzed.
For the protection of human health assuming a daily ingestlon of 2 liters of water.
Toxlcity criteria.

° Carcinogenic!ty criteria at the lo" risk level.
Criteria applies to total trlvalent arsenic.
Criteria applies to total hexavalent chromium.
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Table 3-6
HISTORICAL OFFSITE SURFACE HATES SAMPLING RESULTS (ppb)

ECC SITE

SAMPLE LOCATIONS DOWNSTREAM OF ECC

Water Quality Parameter

Aluminiw
Arsenic
Bar tun
Copper
Iron

Lead
Manganese
Magneslua
Zinc
StrontiuB
COD

1,1 Dlchloroetheoe
1.1 Dlchloroethane
1.2 Trans-dichloroethene
Methylene Chloride
TrichloroetheiM

Te tracb loroe tbene
Toluene
1.1.1 Trichloroethane
Chloroform

1.1.2 Trichloro-1,2,2-
trifluoromethane

Methyl ethyl ketone
2,4 DimethyIphenol
Phenol
Butyl benzl phthalate

Bis (2-chloroethyl) ether
1-2 Oichlorobenzene
Diethyl phthalate
Dloethyl phthalate
Dl-n-butyl phthalate

Bis (2-ethylhexyl)phthalate
Isophorone
n-Nitrosodlmethylajiine

s
10/26/82

480
4

200
12
890

6
120

10

< 1
< 1
< 1
< 1
< 1

< 1
< 1
< 1
< 1

< 1

< 1
< 1
< 1

< 1
< 1
< 1
< 1
< 1

< 1
< 1
< 1

12/14/82

100
2

200
4

340

3
70

20
•

< 1
< 1
< 1
< 1
2

1
2

< 1
< 1

< 1

< 1
< 1
< 1

< 1
< 1
< 1
< 1
< 1

< 1
< 1
< 1

03/10/81

100
0.7

5

< 10

116
< 10
170
21

< 1
1.9

< 20
1.1
4.4

1.2
< 3
5.S

< 2
< 52

< 0.2

< 0.35

A
10/26/82

300
6

400
9

3,600

5
280

10

< 1
220

1,000
< 1
670

37
7

510
< 1

< 1

12
2,200

11

43
57
6
16
27

13
360
9

12/14/82

100
3

100
8

420

5
80

30

140
< 1
9

< 1
23

< 1
2

< 1
< 1

< 1

< 1
< 1
< 1

< 1
< 1
< 1
< 1
< 1

< 1
< 1
< 1

c
03/10/81

100
1.1

4

10

116
< 10
170
4

< 3
26

< 20
18
33

2
5
30

< 40
270

< 0.2

< 0.35

D
10/30/81

< 5
6

< 5
350
10

1.8
< 6
570
11.5

< 5
1,900
< 10
< 10

< 100

< 10
< 10
< 20
< 20
< 30

< 100

-

E
04/10/80

ND
ND
45

< 10
122

< 10
< 10
ND

< 10

ND
ND
ND
14
ND

ND
< 10
ND
ND

< 10

ND
ND
ND

03/10/81

200
0.8

4

10

100
< 10
150
4

< 1
1.2
< 1
3.5

1

< 1
< 3
< 1

< 10
210

< 0.2

< 0.35

R
03/10/81

100
0.6

5

20

112
10
120
5

<. 6
< 1

< 20
< 10
< 12

1.2
< 3
9.1

54
< 26

< 0.2

< 0.35

Q

03/10/81

12,000
4.0

17

250

924
60
650
17

< 1
< 1

< 20
< 1

< 12

2
< 3
5.6
< b

< 2
< 26

< 0.2

< 0.35

GLT424/30-1



Table 3-6 (continued)

SAMPLE LOCATIONS UPSTREAM OF ECC
J

04/10/80

ND
ND
ND

< 10
ND

ND
ND
ND

< 10

ND
ND
ND
ND

< 10

ND
ND

< 10
ND

< 10

< 10
ND
ND

K
04/10/80

ND
ND
ND

< 10
ND

ND
ND
ND

< 10

ND
ND
ND
ND
ND

ND
ND

< 10
ND
ND

< 10
ND
ND

N
03/10/81

100
0.2

< 4

10

200
< 10
90
6

< 1
< 1
< 1
1.3
< 1

< 1
< 3
< 1

< 2
< 26

< 0.2

< 0.35

P
03/10/80

100
0.7

< 4

< 10

220
< 10
160
8

< 1
< 1
< 1
< 1
< 1

< 1
< 3
< 1

< 2
< 26

< 0.2

< 0.35

10/26/82

80
3

200
9

530

6
110

10

< 1
< 1
< 1
< 1
< 1

5
3

< 1
< 1

< 1

< 1
< 1
< 1

< 1
< 1
< 1
< 1
< 1

< 1
< 1
< 1

EPA Hater
Quality
Criteria

"d,e
0.022
—

NCA
~

' 50C

—
—

NCA
—
—

d
0.33
NCA
NCAd

27

d
8

14,300
18,400

1.9

__

—
NCA

3,500
NCA

d
0.3
400C

350,000
313,000
34,000

15,000C

5,200
--

Hater Quality Parameter

Aluminum
Arsenic
Barium
Copper
Iron

Lead
Manganese
Magnesium
Zinc
Strontium
COD

1,1-Dichloroethene
1,1 -Dlch loroethanc
1,2-Trans-dichloroethene
Methylene Chloride
Trichloroethene

Tetrachloroethene
Toluene
1.1.1-Trichloroethane
Chloroform

1.1.2-Trichloro-l,2,2-
trlfluoromethane

Methyl ethyl ketone
2,4-Dlmethylphenol
Phenol
Butyl benzyl phthalate

Bis(2-chloroethyl)ether
1-2-Dlchlorobenzene
Diethyl phlhalate-
Dimethyl phthalate
Dl-n-butyl phthalate

Bis (2-ethy Ihexy 1) phthalate
Isophorone
n-Nltrosodlmethylamlne

ND - Not Detected
NCA = Insufficient data available upon which to derive a criterion.
Blank indicates parameter not analyzed.

Parameters listed are only those that vary substantially from upstream value. See Appendix A foi complete results.
For the protection of human health assuming a dally Ingest Ion of 2 liters of water, 1982.
Toxlclty criteria,d -5Carcinogeniclty criteria at the 10 risk level,e Criteria applies to total trlvalrnt arsenic.
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Eight organic priority pollutants were detected in surface

water downstream of ECC at levels in excess of EPA water

quality criteria. These pollutants, were:

o 1,1 Dichloroethene

o Methylene chloride

o Trichloroethene

o Tetrachloroethene

o Chloroform

o Bis (2-chloroethyl)ether

o Phenol

o PCB's

These were reported at sample locations A, B, C, D, and E

(Figure 3-4).

Analytical results for surface water sediment samples are

presented in Table 3-7. As with Table 3-6, this table only

presents data for parameters that had at least one reported

level greater than upstream values. Six compounds were

reported at levels above upstream values: arsenic, chromium,

copper, lead, DDD and PCB's.

GROUNDWATER

Sampling and Testing

Sampling and testing of groundwater from monitoring wells at

GLT424/121 3-12



Table 3-7
HISTORICAL OFFSITE SURFACE HATER SEDIMENTS tug/kg)

SAMPLING RESULTS
ECC SITE

Sediment
Quality
Parameter

Arsenic
ChroBlua
Copper
Lead
ODD
PCB's

SAMPLE LOCATION DOWNSTREAM OF ECC
S

10/26/82

< 1,000
3,000
8,000
30,000

0.5
5

08/25/80

1,000
10,000
20,000
50,000
< 0.1
120

A
03/10/81

5,700
9,000
27,000
160,000

< 1,000

C
10/26/82

1,000
40,000
21,000
120,000

3.3
72

08/25/80

3,000
60,000
20,000
80,000
< 0.1

10

03/10/81

4,400
6,000
8,000
48,000

< 1,000

E
03/10/81

10,000
9,000
20,000
11,000

< 1,000

Q
03/10/81

5,200
3,000
10,000
18,000

< 0.5

R
03/10/81

8,800
11,000
16,000
89,000

< 1,000

N
03/10/81

6,500
4,000
11,000
17,000

< 1,000

SAMPLE LOCATIONS UPSTREAM OF ECC
0

08/25/80

< 1,000
10,000
20,000
20,000
< 0.1

1

08/25/80

2,000
13,000
20,000
30,000

0.6
10

P
03/10/81

6,600
3,000
8,000
7,000

< 1,000

10/26/82

1,000
4,000
11,000
20,000

0.7
13

Sediment quality parameters listed are only those that vary substantially from upstream values.
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ECC is summarized in Table 3-8. Two monitoring wells were

located onsite (Figure 3-5). Sampling has been performed by

the ISBH on four occasions and by John Bankert on one occa-

sion. Sampling results from the seven monitoring wells

located along the perimeter of NSL are not summarized here.

Documentation of sampling and testing procedures was not

found with any of the data. ISBH testing procedures are as

described earlier. Testing procedures by O.A. Laboratories,

Inc., laboratory for John Bankert, were not researched since

only two samples were subjected to limited analyses.

Results

Analytical results are summarized in Table 3-9. Complete

organic and inorganic priority pollutant analyses were not

performed on any groundwater samples. For the samples tested,

inorganic pollutants were not found at levels exceeding EPA

water quality criteria. Two of the twelve organic priority

pollutants were detected at levels above EPA water quality

criteria. These were methylene chloride and trichloroethene.

Other organic pollutants reported at levels above the detec-

tion limit were: 1 , 2 - dichloroethane, 1, 1, dichloroethane,

1, 2 trans-dichloroethene, 1, 1, 1 trichloroethane, methyl

ethyl ketone, toluene and isophorone.

GLT424/121 3-13



Table 3-8
HISTORICAL GROUNDHATER SAMPLING

ECC SITE

John Banker!

ISBH

ISBH

ISBH

ISBH

Sampling
Date

9/15/76

8/14/79

3/17/81

7/2/81

11/29/82

O.A.

Hater

Hater

Hater

Hater

Analytical

Laboratories

Laboratory ,

Laboratory ,

Laboratory ,

Laboratory,

Laboratory

ISBH

ISBH

ISBH

ISBH

Document
Nuaber Monitoring Hell Location3

19 1, 2

29 1, 2

86 1, 2

121 1, 1

243 2

No. of
Samples

2 pH, COD

2 Cl~, Fe

2 Metals,

1 Metals,

2 Metals,

Parameters Analyzed

, Fe, Cr,

, COO, TS

volatile

volatile

volatile

+6Cr , Ni,

, Hardness

organics.

organ ics,

organics,

Pb, Zn, Cd, Cl"

, Sulfates

others

others

others

Data
Surnmai

Table

None

Table

Table

Table

2

3-9

3-9

3-9

3-9
Hygrid Laboratory

Hell depths as follows: 1 = 71', 2 = 36'
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Table 3-9
HISTORICAL GFOUNDHATER SAMPLING (ug/L)

ECC SITE

Hater Quality Parameter

AlUBlmiB

Arsenic
Bariim
Copper
ChroaiUB

Cyanide
CadBitM
Iron
Lead
Magnesluc.

Nickel
Strontium
Zinc
TOC
COD
pH (lab)

1,2,-Dichloroetban*
1,1 Dlcbloroethaoe
1.1 Dichloroetbene
1.2 Transdlcbloroetbene
Methylene Chlorine

Trlcbloroe tbene
Tetracbloroetbene
Tricblorofluoroaetbane
1.1.1 Trlcbloroetbane
Chloroform

1.1.2 Trlchloro-l,2,2-trl-
fluoroaetbane

bIs(2-ethylbexy1)phtbalate
Methyl etbyl ketone

09/15/76

< 100

< 100
2,600
< 100

< 100

70

16,000
8.18

MONITOR HELL 1
03/17/81

< 100
SO

< 4
< 10

< 5
< 2

< 10
88,000

< 10
1,000

10

< 5,000
7.7

< 1
< 1

< 1
< 1

< 1
< 1
< 2
< 1

< 2
< 350
< 25

07/02/81

150
130
< 4
15

< 2
2,000
< 10

< 10

< 10
3,900
26,000

8.0

< 1
< 1
< 1
< 1
< 1

< 1
< 1
< 1
< 1
< 1

< 26

09/15/76 03/17/81

100
2.6

18
< 100 < 10

< 5
< 100 < 2
32,000
< 100 < 10

88,000

< 100 < 10
SO

290 790

125,000 < 5,000
8.55

< 12
50

< 1
< 1
S.7

10
< 1

< 2
< 350
< 25

MONITOR HELL 2
07/02/81

0.2
SO

< 4
< 10

< 2
< 50
< 10

< 10

< 10
2,100
10,000

7.6

2.4
41

< 1
< 1
< 1

SB
< 1

1.2
< 1

< 26

01/29/82

38

< 2

< 10

28
240
7.1

< 10
160
< 2
580
14

7.6
< 10
< 10
30

< 10

NO

2,300

01/29/82

32

< 2

10

31
220
7.1

< 100
130
< 1
500
32

< 10
< 100
< 10
< 100
< 100

KD

2,600

EPA Hater
Quality
Crlteriaa

0.022C'd
—

NCA
SO"'*

20o"
iob
_
b50
~

13.4"
—

NCA
—
—
—

9.4°
NCA
0.33C

NCA
1.9C

27°
8C

1.9°
18,400

1.9C

15,UOOb

—
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Table 3-9 (Continued)

MONITOR HELL 1
09/15/76 03/17/81

< 200

< 4
< 4

< 0.3

MONITOR HELL 2
07/02/81

< 4

5.5
< 8

01/29/82

13

13
< 60

47

01/29/82

13

15
< 60

110

EPA Hater
Quality
Criteria3

b
3,500b
1,400

L
14,300

—
—
b

5,200

Hater Quality Parameter 09/15/76 03/17/81 07/02/81

Phenol < 200
Ethyl benzene < 4

Toluene < 4 < 4
Xylene < 8 < 8
Diazanon < 0.3
Isophorone
KB < 0.5 < 0.5 0.000791"

NCA = Insufficient data available upon which to derive a criterion.
Blank indicates parameter not analyzed.
For the protection of human health assuming a daily ingest Ion of 2 liters of water, 1982.
Toxicity criteria,

c -5Carcinogenicity criteria at the 10 risk level.
Criteria applies to total trivalent arsenic.
Criteria applies to total hexavalent chroBiun.

GLT424/33-2



RESIDENTIAL WELL WATER

Sampling and Testing

Residential well water sampling and testing activities are

summarized in Table 3-10. Four sampling episodes were per-

formed by the ISBH and one by Ira Jennings, a homeowner near

ECC. Locations of the residential wells sampled are shown

in Figure 3-6.

Documentation of sampling and testing procedures was not

found with any of the data. ISBH testing procedures are as

described earlier. Sampling of the Ira Jennings well was by

Mr. Jennings. The sampling procedures used by him are

unknown. Analysis of the sample was performed by Environmen-

tal Consultants, Inc. Testing and quality control procedures

employed by the laboratory were not researched since only

one sample was analyzed.

Results

Analytical results are summarized in Tables 3-11 and 3-12.

Table 3-11 is a summary of residential well water sampling

results for water quality parameters where levels above

detection limits were reported. Table 3-12 is a list of

additional organic pollutants analyzed by ISBH and not found

above detection limits in any wells. Complete organic and

GLT424/121 3-14



Table 3-10
HISTORICAL RESIDENTIAL HELL HATES SAMPLING

ECC SITE

Sampler

ISBH

ISBH

ISBH

Ira Jennings

Sampling
Date

8/14/79

9/5/80

3/5/81

6/26/82

Analytical

Hater Laboratory,

Hater Laboratory,

Hater Laboratory, _ _ _ . .

Laboratory

ISBH

ISBH

ISBH

Environmental Consultants, Inc.

Document
Nunber Sampling Location

29 2

71 3, 7, 9, 10, 13

241 8

No. of
Hater
Samples

1

5

9

1

Cl", COD

*6Cd, Cr
Hardness

Metals

Parmeters

, Fe, Hardness

, COD, Cu, Fe,
, Cl"

PCB. volatile

Analyzed

, Sulfate

Pb, pH, phenol, TOC

oraanirfi. other*;

Metals, methylene chloride, 1,1,2 trlchloro-

Data
Suanar

Table

Table

Tables

Table

i

3-11

3-11

3-11

3-11

ISBH 12/9/82 Water Laboratory, ISBH 242

ethane, tetrachloroethene

Volatile organlcs, others None

No parameters with values above detection limits.
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Table 3-11
HISTORICAL RESIDENTIAL HELL WATER SAMPLING RESULTS (ug/L)

ECC SITE

Aluninun
Arsenic
Beryllium
CadniuB
Chromiun-bex.

Chromium-tot.
Cyanide (free)
Iron
Lead
Mercury

Strontium
Copper
Phenol
Barium
TOC
COD

Chlorides
pH (lab)

Methylene Chloride
1,1,2 trlchloroetbaoe
tetrachloroetoene

1
03/05/81

< 100
0.9
< 10
< 2

< 10

< 10
< 5
960

< 10
< 0.1

500

272,000
< 5,000

6.9

< 1

2
08/04/79 03/05/81

< 100
0.8
< 10
< 2

< 10

< 10
< 5

3,100 3,000
< 10

< 0.1

500

8,000

332,000 356,000
7,000 10,000

6.7

< 1

3
09/05/80

< 2
< 10

2,850
< 20

700
11

< 5

5,200
14,000

246,000
< 5,000

7.0

4
03/05/81

< 100
< 0.2
< 10
< 2

< 10

< 10
< 5

1,000
< 10

< 0.1

700
< 4

268,000
< 5,000

6.9

< 1

5
03/05/81

< 0.2
< 10
< 2

< 10

< 10
< 5

1,100
< 10
< 0.1

800
< 4

272,000
< 5,000

6.9

< 1

6
03/05/81

< 100
0.3
< 10
< 2

< 10

< 10
< 5

1,100
< 10

< 0.1

272,000
< 5,000

6.9

< 1

7
09/05/80

< 2
< 10

3,050
< 20

500
< 4
< 5

< 1,000
7,000

424,000
16,000

6.7

03/05/81

< 100
3.1
< 10
< 2

< 10

< 10
< 5

2,600
< 10

< 0.1

< 4

432,000
15,000

6.6

< 1

8 9
06/26/82 09/05/80

10

9 < 2
< 10

< 3

260
93 < 20

< 0.5

26
< 5

403
2,400
9,000

224,000
6,000
7.1

20
31
46

10
09/05/6(1

< 2
< 10

2,8110

700
< 4
< i

3,000
11,000

288,000
5,000
7.1

11
03/05/81

< 100
0.4
< 10
< 2

< 10

< 10
< 5

2,800
< 10

< 0.1

6

348,000
7,000
6.8

< 1
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Table 3-11 (Continued)

Hater Quality Parameter

Aluminum
Arsenic
Beryllium
Cadmium
Chromium-hex.

Chromium-tot.
Cyanide (free)
Iron
Lead
Mercury

Strontium
Copper
Phenol
Barium
TOC

COD
Hardness (CaCo^l
Chlorides
pH (lab)

Hetbylene Chloride
1,1,2 trlchloroethan.
tetrachloroetbeiM

12
03/05/81

< 100
16

< 10
< 2

< 10

< 10
< 5

3,900
< 10

< 0.1

1,000
< 4

13 14
09/05/80 03/05/81

< 100
26

< 10
< 2 < 2

< 10 < 10

< 10
< 5

1,030 2,300
< 20 < 10

< 0.1

1,500
< 4 < 4

EPA Hater
Quality
Criteria*

__

0.68C

10b50b

170,000
200b

5~°b
0.144

..

NCA

300,000
9,000
6.9

< 1

< 5

5,500

14,000
188,000
< 5,000

7.3

258,000
< 5,000

6.9

< 1

3,500

6.0
8.0C

NCA = Insufficient data available upon which to derive a criterion.
Blank indicates parameter not analyzed.
For the protection of human health assuming a dally Ingest ion of 2 liters of water, 1982.
Toxiclty criteria.

-5, Carcinogenicity criteria at the 10 risk level,a
Criteria applies to total trlvalent arsenic.
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Table 3-12
RESIDENTIAL WELL WATER SAMPING ANALYSIS

ORGANICS (ppb)
ISBH SAMPLING 3/5/81&

Dectection
Parameter Limit

Pyridine < 1,000
Cresol < 200
Heptaclor < 0.02
Chloridane < 0.24
Toluene < 3

MIBK < 12
Methyl ethyl ketone < 26
Malathion < 1.1
0-xylene < 3
Benzene < 3

1.1 dichloroethane < 1
1.2 dichloroethene < 1
trichlorofluoronethane < 1
dichlorodifluoronethane < 1
tetrachloroethene < 1

trichloroethene < 1
vinyl chloride < 1
strobane < 1
diazlnon < 0.3
dimethyl phenanthrene < 500

trimethyl phenanthrene < 500
PCB arochlor 1016 < 0.5
PCB arochlor 1242 < 0.5
PCB arochlor 1254 < 0.5
PCB arochlor 1260 < 0.5

a All nine residential well samples were reported to be below the detection limits for the
parameters listed above.
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inorganic priority pollutant analyses were not performed on

any well water samples prior to the onset of Superfund acti-

vities at the site.

The sample of the Ira Jennings well (well No. 8) was the

only sample where a water quality parameter was detected at

levels above the EPA water quality criteria. Lead,

methylene chloride, 1, 1, 2 trichloroethane and

tetrachloroethene were found to be above the EPA water

quality criteria.

SOIL

Sampling and Testing

Sampling and testing of soil at ECC has been limited to one

sample obtained by ISBH on March 2, 1979, from the dike

between the cooling water pond and the unnamed ditch. Docu-

mentation of sampling and testing procedures was not found

with the data.

Results

Analysis of the soil sample was limited to four parameters

as follows:

GLT424/121 3-15



o COD 30,000 ug/kg

o Pb < 1,000 ug/kg

o Hg 65,000 ug/kg

o Phenol 300 ug/kg

AQUATIC BIOTA

Sampling and Testing

Two studies, a bioaccumulation study on freshwater mussels

and a biological assessment of stream ecosystems, have been

performed in the vicinity of ECC. In the first study, the

ISBH suspended live freshwater mussels, (Lampsilis radiata

siluoides) in wire baskets at four locations on April 24,

1981, (Figure 3-7). On June 9, 1981 the mussels were taken

out of the streams, wrapped in solvent-rinsed aluminum foil,

and kept frozen until analyzed. Each sample consisted of

five mussels.

The second study was performed by the Department of Zoology,

Depauw University, from 1978 to 1980 as part of a larger

biological monitoring program of fish populations and benthic

macroinvertebrates. One of the watersheds studied was the

Eagle Creek watershed, including Finley Creek. Figure 3-8

shows the locations of sample stations. Fish were collected

using an electric seine. After being stunned, they were

placed in live nets for later identification. Three passes
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were made in each stream stretch. Benthic macroinvertebrates

were collected with a square foot Surber sampler and a long

handled dip net. Three replicates were collected at each

station with each sampling device. Sampling normally took

place once a month in May, June, July, August and October in

1978, 1979 and 1980. More complete sampling method descrip-

tions are available in the report, "The Biological Monitoring

Program of the Indiana MIP," by J.R. Gammon, M.D. Johnson,

C.E. Mays and D.A. Schiappa.

Results

Analytical results from the mussel bioaccumulation study are

presented in Table 3-13. The only parameter to be reported

at levels higher downstream than upstream of ECC was arsenic.

Results of the Biological Monitoring Program assessment of

fish population are shown in Figure 3-8. The mean standing

crop of fish is much less at downstream station E4, compared

to upstream station E8. Data on macroinvertebrates presented

in the report is limited to a ranking of sample stations

according to density, biomass or number of families

(Table 3-14). Station E4 consistently ranked low in each

category.
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Table 3-13
FRESHWATER MUSSEL

BIOACCUMULATION STUDY (ug/kg)
ECC SITE

PARAMETER

Fat (%)
Arsenic
Cadmium
Chromium
Copper
Lead
Mercury
Silver
Aldrin
Dieldrin
Chlordane
DOT
Heptachlor
Diazinon
Strobane
Malathion
PCB's

SAMPLE LOCATION
DOWNSTREAM OF ECC

1A

51
740
300
400

1,400
< 800
< 30
< 100

ND
LOSTS

LOST*
ND
ND
ND
ND
ND
ND

IB

51
750
340
400

1,100
< 800
< 30

< 100
ND
7
7

ND
ND
ND
ND
ND
ND

2A

58
480
260

< 200
1,400
< 800
< 300
< 100

ND
4
5
ND
ND
ND
ND
ND
ND

SAMPLE LOCATIONS UPSTREAM OF ECC

2B

60
560
320
600

1,100
< 800
< 200
< 100

ND
5
5
ND
ND
ND
ND
ND
ND

3A

41
540
320
400
800

< 800
< 300
< 100

ND
1
17
ND
ND
ND
ND
ND
ND

3B

57
620
300
200

1,000
< 800
< 200
< 100

ND
2
18
ND
ND
ND
ND
ND
ND

4A

87
500
220
300
800

< 800
< 300
< 100

ND
2
6
ND
ND
ND
ND
ND
ND

4B

98
580
280

1,000
1,200
< 800
< 200
< 100

ND
5
6
ND
ND
ND
ND
ND
ND

FDA ACTION
LEVEL

1,000

300
300

Sample Lost
Federal Food and Drug Administration Action Level for substances in fish and shellfish
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Table 3-14
MACROINVERTEBRATES

ECC SITE

RANK OF EAGLE CREEK STREAMS3

1.

2.

3.

4.

5.

6.

7.

Stream
Mean Pool
Depth

Mounts Run - E6

Eagle (upper) - E5

Fishback - E2

Eagle (lower) - E7

Little Eagle - E3

Flnley - E4

School Branch - El

Fish
(Composite Index)

1.

2.

3.

4.

5.

6.

7.

E5

E6

E2

E3

El

E4

Bivalvia
(Density)

1. E5

2.

3.

4.

5.

6.

7.

E2

E3

E7

£6

E4

El

Tipulidae
(Biomass)

1. E5

2.

3.

4.

5.

6.

7.

E3

E2

£6

E7

El

E4

Ephemeroptera
(# of Families)

1.

2.

3.

4.

5.

6.

7.

E5

E6

E7

E2

E3

E4

El

Baetidae
(Density)

1. E5

2.

3.

4.

5.

6.

7.

E6

E7

E2

E3

E4

El

Invertebrates from Surber only.
No fish samples taken.

Source:
The Biological Monitoring Program of the Indiana MIP. J.R. Gammon, M.D. Johnson,
C.E. Mays and D.A. Schiappa. Department of Zoology, Depauw University.
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PREVIOUS REMOVAL MEASURES

During March and April 1983, U.S. EPA removed and treated

approximately 850,000 gallons of water from the cooling

water pond to prevent overflows to the unnamed ditch.

Chemical Waste Management Inc. (Chem Waste) was hired by the

U.S. EPA to conduct the ECC site surface cleanup. Chem Waste

began onsite activities at ECC on July 11, 1983. On Novem-

ber 9, 1983, a Consent Decree was entered in U.S. District

Court whereby some of the generators of waste sent to the

site provided funding for completion of removal activities.

Work under the Consent Decree was substantially completed on

August 8, 1984. Tasks completed during this time period

included:

o Sampling and fingerprint testing of 29,192 drums.

o Shipment offsite to a licensed hazardous waste

disposal facility of 20,349 drums of waste.

o Crushing onsite and shipment offsite to a licensed

hazardous waste disposal facility of 9,558 empty

drums.

o Removal and shipment offsite to licensed disposal

facilities of 282,500 gallons of liquids bulked

from drums.
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o Removal and shipment offsite to licensed disposal

facilities of 219,940 gallons of pumpable liquid

hazardous wastes from the tanks (primarily flamm-

able solvents).

o Excavation and shipment offsite to licensed dis-

posal facilities of about 5,200 yd3 of contaminated

soil and cooling water pond sludge.

o Removal and shipment offsite to a licensed hazar-

dous waste treatment facility of about

4,500,000 gallons of contaminated cooling pond

water.

o Excavation and shipment offsite to a licensed dis-

posal facility of 452 yd3 of contaminated soils

from the polymer solidification pit.

o Pressure washing of the concrete pad (about

27,000 fta).

o Cleaning of the processing building and equipment.

On August 1, 1984, U.S. EPA approved funding to undertake

further surface cleanup work, some of which was reimbursed

by the Consent Decree entered in November 1983. The

following activities were completed:
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o Removal of remaining sludge from the bottom of the

cooling water pond, and onsite containment.

o Removal of remaining sludge from the bulk storage

tanks.

o Cleaning and/or disposal of the bulk tanks,

o Removal of two underground tanks,

o Removal of a leaking PCB-filled transformer,

o Removal of miscellaneous piping.

o Placement of a clay cover on the surface of the

site, including filling in of the cooling water

pond.

Remaining on the ECC site are some empty bulk tanks, the

cleaned processing building with equipment, and additional

areas of contaminated soils, including area beneath the con-

crete pad.

GLT424/121
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Chapter 4

ANALYSIS OF SITE INVESTIGATIONS

SOIL INVESTIGATIONS

SCOPE AND METHODS

The purpose of the soil investigation was to collect data on

the depth, areal extent and concentrations of hazardous con-

stituents at potential contaminant source areas on the ECC

site. An additional objective was to evaluate the dikes and

embankments as possible sources of uncontaminated soil that

could be used as cover material for potential remedial

actions. A detailed summary of scope and methods is pre-

sented in TM 3-4 of Appendix A.

Soil sampling was performed in two phases, the first from

May 7 through May 9, 1984, and the second, October 22

through October 26, 1984. In Phase 1, 18 surficial soil

samples were taken along the north and west site

embankments. Also, soil samples were collected from

2.5 foot deep soil borings with 2 inch diameter hand augers

at 15 locations (Figure 4-1). Samples were screened for

volatile organic contaminants (VOC's) using a field Organic

Vapor Analyzer (OVA) and headspace analysis. The screening

was used to select samples for the full CLP organic
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analysis. Site conditions were not favorable during Phase 1

sampling due to wet and muddy soils onsite to depths up to

2 feet. As a result the sampling results are considered

indicative of contamination in the upper 2.5 feet of soil

and no interpretation relative to variation of contaminants

with depth is appropriate.

Phase 2 sampling consisted of nine soil borings to depths up

to 12 feet through the concrete pad in the south area of the

site and 12 test pits to depths up to 10 feet in the remain-

ing areas of the site (Figure 4-2). Soil borings were

advanced with a small drill rig and samples collected at

2 foot intervals with split spoons. Test pits were dug with

a backhoe and samples collected at 2 foot intervals with

hand augers. Samples were again screened in the field with

an OVA and selected samples sent to the CLP for organic and

inorganic analysis. Site conditions were more favorable

than during Phase 1, although wet conditions did interfere

with some of the sample efforts.

RESULTS

Inorganic Constituents

Only soil samples collected during the Phase 2 sampling were

sent to the CLP for inorganic analysis. Tables 4-1 through

4-3 present the analytical results for these samples.
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TABLE 4-1
SOIL INORGANIC RESULTS (n/kg)

TEST PITS

Saaple Location:
Depth (ft):

Date Sailed:
ITINwtar:

INOHBRNIC
COMPOUNDS

ALUMINUM
flNTIMNY
ARSENIC
BARIUM
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
COBALT
COPPER
IRON
LEAD
CYANIDE
NA6NESIUM
MANGANESE

MERCURY
NICKEL
POTASSIUM
SELENIUM
SILVER

SODIUM
THALLIUM
TIN
VANADIUM
ZINC

PERCENT SOLIDS

TTM
1-1.5

10-22-84 :
K4162

6630
7.1

[82]
19. (J

4.1
65100*

55*
[8.11

38

167N
132*
1.3

19400*
436

[201
[129«]
[3.8]

can
[221
121 *
78*

TP-2
1-1.5

10-22-84
ME4164

9991

17
[73]

[16*1

7951*
22*

C141
31

27M
13*

5791*
485

37
[15701

C485]

32
91*

84*

TP-3
1-1.5

18-22-84
C416S

i iftflfl^TOBw

5.6
[280]a 9]

12G80N
116

[511
167

1470N
7.8

292000
2840

[164]
[10500]

[156001

[167]
477
90*

TIM
1-2

10-22-84
NE4166

8000
[5.91
[65]

[0.47]

[2500] *
15 *

[6.5]
[131

15300
11 *

[2060] *
473

[12]

[20]
[22]

43*

85*

TP-5
1-2

10-22-84
C416B

4720
9.7

[42]

101000*
15*

B.11
18

15000
9.1

28000 *
302

CIS]
[11601

C1270]
25

[16]
48*

88*

TP-5
2-3

10-22-84
NE4169

4870

16
[45]

[0.37]

103000*
12 *

[6.11
17

15100
12

30000*
327

[19]
C1360]

[1630]

[17]
56*

90*

TP-6
1-2

10-22-84 1
HE4170

8310

11
[82]

[0.451

23000 *
93 *

(121
34

15500
142*

0.80
8880 *
299

[141
[1040]

[241
164*

eat

TIH
2-3

10-22-84 :
ME4171

7180

7.4
1570

[1.4]

3.8
57800*

131 *
"77

18800
393*

11100*
6240

[131
[9051

[630]

33
517 •

88*

TP-7
1-2.5

10-23-84
NE4177

4950

7.7
C811

93200*
42*

[6.8]
31

13400
135*
2.9

41500*
366

[5.8]
C2020]

[151
232*
84*

TP-8
1-2.5

10-24-84 :
NE4179

5630
11

[511

110000 *
13*

[8.1]
21

16200
20

35100 *
371

[111
[11401

[191
73*

87)

TP-9
1-3

10-24-84
ME41B1

3290
8.6

[821
[0.791

4.5
50100 *

44 *
[6.81

28
11900

155*

19500*
158

[181
[10901

C5B91
[24]
[15]
122 *

76*

TP-10
1-3

10-24-64 1
K4183

8310

[4.81
[119]

[0.561

76700*
53*

[8.31
39

19300
189*

22400*
407

[221
[13801

[22]
[241
650 *
84*

TP-11
1-2.5

10-24-84 :
NE4184

10600

6.1
[691

[0.67]

3010*
23 >

[5.81
25

23600
11

3040 *
109

25
[1040]

35
82 *

90*

TP-12
0.5-3

10-24-84
NE4185

59M

8.9
[491

[0.441

104000 *
14 t

[6.6]
20

17000
8.9

29900 *
324

C211
[1410]

[191
59 *

90*

FOOTNOTES:
E- Valve is estimated or not reported due to the pretence of interference.
«- Duplicate analysis is not within control liiiti.
+- Correlation coefficient for eethod of standard addition is less than 0.995.[]- Positive values less than the contract required detection lieit.

NOTE: CONCENTRATIONS ARE REPORTED GN A DRY HEIGHT BASIS -



TABLE 4-2
SOIL INORGRNIC RESULTS

TEST PITS
INTERMEDIATE DEPTH SAMPLES

ECC Site RI Report

Sawle Locations
Depth (ft):

Date Saapled:
ITRNucber:

INORGRNIC
COMPOUNDS

ALUMINUM
ANTIMONY
ARSENIC
BARIUM
BERYLLIUM
CADMIUM

COPPER
IRON
LEAD
CYANIDE
NASNESIUM
NRNBANESE
MERCURY
NICKEL
POTASSIUM
SELENIUM
SILVER
SODIUM
THALLIUM
TIN
VANADIUM
ZINC
PERCENT SOLIDS

TP-1
4-5 2

18-22-84 1
NE4163

4628
42

[6.1]
[33]

78188*
13 *

[7.U
19

14888
8.5

23888*
352

[17]
[935]

[1188]

[17]
53*
88%

TP-4
.5-3.5
8-22-64 1
ME4167

13288
28
137

[8.74]

5868*
25*

[131
27

31588
15*

3748*
788

36
C18481
[3.8]

36
98*
81%

TP-6
4-5
8-22-84 1
ME4172

7928
[4.91
1738
[1.51
4.9

63888*
145*
[131as
28788
432*

12388*
6878

[151
[18381

[4881

37
578*
82%

TP-7
2.5-4
8-23-84 1
ME4178

5178
8.4
[491

92888*
[8.7? *

19
15688

54
8.96
26788 *
479

[131
[18981

[191
62*
89%

TP-8
2.5-4
8-24-84 1
ME4188

4678

[861
[21
27

87588*
48*

[9.41
38

14588
142*
4.4

25388*
295

[231
[13981

C211
[171
613*
78<

TP-9
3-5
8-24-84 1
NE4182

5158
7.5
[471

(8.431
2.9

97788 *
12*

[7.1]
IB

15888
15

27488 *
379

[171
[12681

[171
62*
93%

w
8-24-84 1
NEA312

9979
IS

[63]
[8.481

3888atin
22

...........
12

3118
284 t

[2*:
[19681

[6343

31
78
82*

TP-11
3-5
8-24-84 1
MEA313

S2B8
[6.81
[48]

113888
13

CB.5J
21

"ft
27988
483t

[28]
[178*3

[1568]

[19]
53
84%

TP-12
3-5
8-24-84
NEA314

5848
6.2
[461

18888
15

[111
28

16588
6.7

25788
389*

[19]
[1588]

[1918]

[28]
51
89%

FOOTNOTES:
E- Value is estimated or not reported due to the presence of interference.
*- Duplicate analysis is not within control lints.
+- Correlation coefficient for Kthod of standard addition is less than 4.995.
[]- Positive values less than the contract required detection liiit.

NOTE: CONCENTRATIONS ARE REPORTED ON A DRY WEIGHT BASIS -



TABLE 4-3
SOIL BORING INORGANIC RESULTS

ECC Sit* RI Report

INTERMEDIATE BORINGS DEEP BORINGS

Sawle Locjtio
Depth in

Dat* Suplt
ITRNwbe

INORSflNIC
COMPOUNDS

AUJMINUN
ARSENIC
BARIUM
BERYLLIUI
CADMIUM
CALCIUM
CHROMIUM
COBALT
COPPER
IRON
LEAD
MAGNESIUM
MANGANESE
NICKEL
POTASSIUM
SILVER
SODIUM
TIN
VANADIUM
ZINC

n: SB-41
)! 2.5-4
d: 11-24-64 1
r: NE4186

5260
C4.9]
[35]

11HM
IS

[51
23

16080
7.2

2G4M
289*

[131
[1480]

[859]
[20]

SI

SB-02
2.5-4
0-22-84 1
NEA310

4580
4.6

[45]

1020M
12

[11]
18

153M
9.3

28680
344 i

[15]
[16301

C944]
116]

47

SB-04
2-3.5
0-24-84 1
MEA320

^
[54]

10600.
[101

25
19800

9.1
273M

451 •
23

[17501

C1640]
30

[231
69

SB-05
3-4.5
0-24-84 1
NEA325

4650
10

[541
[.381

121000
13

(101
21

19200
26

27000
409 t

[191
[1550]

[10901
19

[181
54

SB-05
3-4.5
0-24-84 1
NEA324

5140
[4.61
[491

109000
12

[9.61
21

16100
5.6

304M
314 *

[181
E17501

[9801
17

[201
66

SB-06
2-3.5
0-23-84 1
MEA318

SI 10
7.8

(33]
C.361

,090.0
[6.63

20
14400

8.3
333*0

306*
[181

[16401

[12901
(191

55

SB-08
2.5-4
0-24-84 1
NEA317

%
[.$]

4.4
104000

18
[111

26
20500

9
28700

401 t
24

C20301
C3.31

[14001
[251

68

SB-09
2.5-4
0-24-84
NEA316

538*
10

(321
[.381

113000
14

[9.51
20

16400
7.7

34100
316 *

[131
[14501

[13901
C20]

56

SB-01
5.5-7

10-22-84 1
NEA309

5100
6.5

[811
4.1

104000
15

[8.5]
18

15100
6.5

27400
555*

[201
[14901

[6731
[191

47

SB-02
5.5-7
0-22-84 1
NEA311

4100
7.2

[351

107000
11

[6.6]
18

14300
7.2

28000
334*
15

[16201

[9581
[15]

56

SB-04
5-4.5
0-24-84 1
NEA319

4370
[4.61
[381

108000
13

[9.91
23

16400
7.1

29500
337 *

[191
C16301

[1430]
[171

44

SB-05
7.5-9
0-24-84 1
NEA323

3400
[3.71
[27]

107000
9.6

t7.1]
19

13200
4.5

24800
285 *

[13]
[12401

[9831
[161

54

SB-05
7.5-9
0-24-84 1
MEA322

3390
C4.51
[291

140000
10

[6.81
21

13800

28700
405*

[151
[12801

[11001
[151
[381

SB-48
7-8.5
0-24-84 1
NEA321

4421
5.5

[40]

119000
9.8

[6.51
IB

15100
7.1

7ft90ftovcnr
309 *

[16]
[15901

[12101
[15]

41

SB-09
5.7-7
0-24-84
ICA315

6840
15

[441
[.391

coflM
17

[6. SI
24

20700
17

21300
390

C181
[11901

C1190]
[221

65
PERCENT SOLIDS 90* 81* 88* 92* 90* 90* 89* 91* 92* 90* 91* 93* 92* 91* 84*

FOOTNOTES:
E- Value is estieated or not rtportid due to the presence of interference.
t- Duplicate analysis is not within control liiits.
+- Correlation coefficient for wthod of standard addition is less than 0.995.

[]- Positive values less than the contract required detection lint.

NOTE: CONCENTRATIONS REPORTED ON A DRY UEIGHT BASIS



Sampling locations are presented in Figures 4-1 (Phase 1

sampling) and 4-2 (Phase 2 sampling).

Background Concentrations. General standards are not estab-

lished for inorganic metal concentrations in soil.

Therefore, metal concentrations reported for soil samples

from the site are compared with typical concentration ranges

and estimated background levels for these inorganic

constituents to determine if contamination is present.

Onsite background inorganic concentrations were estimated

using eight Phase 2 soil samples. Results of organic analy-

sis indicated that organic contaminants were either not pre-

sent or present only in relatively minor concentrations in

these samples. Therefore, these eight samples were con-

sidered least affected by waste handling operations at the

site and selected to estimate background levels.

For each inorganic constituent, the mean concentration,

standard deviation, and the 95 percent confidence interval

of the mean was calculated using the analytical results from

the eight selected soil samples. These background values

are presented in Table 4-4.

Also, shown in Table 4-4 are typical concentration ranges

for inorganic constituents in soil. These published ranges
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Table 4-4
TYPICAL AND BACKGROUND CONCENTRATIONS OF METALS IN SOIL (»g/kg)

Onalte Background Soil Values

Observed Range

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Cyanide
Iron
Lead
Manganese
Mercury
Nickel
Selenium
Silver
Thallium
Tin
Vanadium
Zinc

Al
Sb
As
Ba
Be
Cd
Cr
Co
Cu
Cn
Fe
Pb
Mn
Hg
Hi
Se
Ag
Tl
Sn
V
Zn

in Background

4,100 - 10,
<25 -
4.6 -
33 -

Samples

600
42
17
81

Mean

6,151

Standard
Deviation

2,594

Upper 95 percent
Confidence Interval

of the mean

12,290

bTypical Range
in Soil

__

2-10
7.6
5.3

3.
18.

9
7

16.8
97.2

<0.3 - 0.67 - -
<2 -
11 -

4.1
15

5.8 - 14
18 -

Less than
14,000 - 27,

6.7 -
109 -

Less than 0
15 -

Less than
Less than
Less than
Less than

17 -
44 -

30
0.5
000
15
555
.05
37
2.5
2.5
3.0
14
35
90

-
13
8.4
21.5

Less than 0.5
17,950

9.5
369

Less than 0.05
21.2

Less than 2.5
Less than 2.5
Less than 3.0
Less than 14

21.4
60.9

2.
4.

-
2
6
0
-

4,754
3.1
131

7.

7.
16.

-
0
-
-
-
-
6
6

-
17.7
14.6
31.0

-
29,190

16.8
679
-

37.8
-
-
-
-

39.4
100

1 -
100 - 3,

0.1 -
0.01 -
1-1,

50
000
40
0.7
000

1-40
2 -

2 -
20-3,
0.01 -

5 -
0.1 -
0.01

2 -
20 -
10 -

100
—
—
200
000
0.3
500
2.0
- 5
--
200
500
300

Concentration
Range
in Soil

10,000 - 300
0.2 -
0.1 -

100-3
0.1
0.01
5 - 3
0.05
2 -

100 - 550
<1 -

20 - 18
0.01 -
0.1 - 1

0.1
0.01
0.1 -

1 -
3 -

1 - 2

,000
150
194
,000
- 40
- 7
,000
- 65
250
—

,000
888
,300
4.6
,530
- 38
- 8
0.8
200
500
,000

Notes:

Onslte soil samples used to estimate background soil values are: SB01 (5.5-7 ft), SB02 (5.5-7 ft), SB04 (5-6.5 ft), TP-1 (1-1.5 ft), TP-1 (4-5 ft), TP-2 (1-2.5 £t), TP-9 (3-5 ft),
TP-11 (3-5 ft).
Source: H.L. Llnday, Cheaical Equilibrium in Soils, 1979.
Sources: H.J. M. Bowen, Environmental Chemistry of the Elements, 1979; DRE, A.M., et al., Environmental Chemistry, 1983; Parr, J.F., Marsh, P.B., KLa, J.M., Land Treatment of Hazardous
Hastes, 1983.
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were developed from concentration measurements in soil

sampled throughout the United States.

Inorganic Contamination. Inorganics most frequently exceed-

ing the comparison criteria include cadmium, chromium,

copper, lead, and zinc. Other less frequently exceeding

inorganic constituents include aluminum, arsenic, barium,

cobalt, iron, manganese, nickel, and vanadium. Figure 4-3

summarizes the distribution of inorganic constituents

exceeding the upper 95 percent confidence limits of

background concentrations. Figure 4-4 summarizes the

distribution of inorganic constituents exceeding typical

concentrations in soil.

Observations regarding the comparison of the inorganic

analysis results with estimated onsite background values for

soil are:

o The largest variety of inorganics constituents

exceeding background values are reported in

shallow (0-3 feet) soil samples.

o The number and frequency of inorganic constituents

exceeding background values decreases with depth.

GLT424/104 4-4



22

TP-1 55
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TP-4 Ba - 1570
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Cu 34, 97
Pb 142, 39:
Mn - 6,240
Zn 164, 517
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44,800
280
116
51
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Fe 147,000
Mn 2,840
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Zn 477

TP-8

Pb 20
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LEGEND

BUILDINGS

^•r TEST PIT LOCATIONS ( SHADING INDICATES
EXCEEDANCE FOR AT LEAST ONE CONSTITUENT )

O SOIL BORING LOCATIONS

NO EXCEEDANCE OF TYPICAL
CONCENTRATION RANGES IN SOIL

NOTE: Concentrations expressed in ug/Kg (Dry Weight Basis)

Cd 4.9
Pb 432
Mn 6870
ZN 57

SAMPLE DEPTH
INTERVAL: 2.5'

SAMPLE DEPTH
INTERVAL: 2.5'

FIGURE 4-4
INORGANIC CONSTITUENT CONCENTRATIONS
EXCEEDING TYPICAL CONCENTRATION
RANGES IN SOIL
ECC RlREPORT



o Inorganic constituents that represent the most

widespread exceedance of background values are

chromium, copper, lead, and zinc.

o Inorganic constituent exceedance of background

values in soil beneath the concrete pad is minor

relative to the soil in the northern drum and tank

storage areas.

Observations regarding the comparison of inorganic analysis

results with typical ranges for soil are:

o Only antimony, cadmium, cobalt, copper, lead, man-

ganese, and zinc were reported in soil samples at

concentrations exceeding the typical range in

soil.

o Only cadmium, lead, and zinc were reported in more

than one sample at concentrations exceeding the

typical range in soil.

o Inorganic constituent exceedance of the typical

ranges in soil for samples beneath the concrete

pad is minor relative to the soil in the northern

drum and tank storage areas.

Organic Compounds

GLT424/104 4-5



Soil samples collected during the Phase 1 and 2 sampling

activities were analyzed for volatile organics, acid

extractable, base/neutral extractable, pesticide, and PCB

compounds using the CLP. Analytical results are presented

in Tables 4-5 through 4-8.

Background Concentrations. General standards are not estab-

lished for organic compound concentrations in soil. There-

fore, organic compound concentrations reported for soil

samples from the site are compared with background concen-

trations to determine if contamination is present. Many of

the organic compounds analyzed for during this RI are not

naturally occurring compounds and their presence indicates

the influence of man's activities on the soil. Also,

analysis of several soil samples from the site did not

detect any priority pollutant organic compounds or other

organic compounds on the CLP's hazardous substances list.

Therefore, this RI report considers the detection of organic

compounds in soil samples analyzed for by the CLP's routine

analytical services as evidence of contamination.

Organic Contamination, Phase 1 Sampling. Analysis of soil

samples collected during Phase 1 sampling activities

detected a wide variety of organic contaminants. Organic

contaminants included volatile organic, acid extractable,

base/neutral extractable, and pesticide compounds. PCB's

were detected in only one Phase 1 soil sample.

GLT424/104 4-6



TABLE 4-5
SOIL ORGANIC RESULTS (ug/kg)

PHASE I SAMPLING
EEC Site RI Report

SURFflCE SOIL SAMPLES FROM
NORTH AND NORTHWEST EMBANKMENTS SURFflCE SOIL SflHPLES SOIL BORING SAMPLES

Sawle Location:
Depth (ft):

Date Sailed:
OTR Hunter:

VOLATILE
COMPOUNDS

1, 2-DICHLOROETHANE
1, 1, 1-TRICHLOROETHANE
1, 1-DICHLOROETHANE
CHLOROFORMTRANS-I, 2-Dicn.oROETHENE
CIS-1, 3-DICHLORGPSQPENE
ETHYL8ENZENE
METHYLENE CHLORIDE
CHLOROMETHANE
TETRACHLOROETHENE

TOLUENE
TRICHLOROETHENE
VINYL CHLORIDE
ACETONE
2-BUTANONE

4-METHYL-2-PENTANONE
STYRENE
TOTAL XYLENES

TOTAL VOLATILES

ACID COMPOUNDS

2, 4-DIMETHYLPHENOL
PHENOL
BENZQIC ACID
2-WETHYLPHENOL
4-METHYLPHENOL

TOTAL ACIDS

BASE/NEUTRAL COMPOUNDS

1, 2, 4-TRICHLOROBENZENE
1, 2-DICHLOROBENZENE
1, 4-DICHLOROBENZENE
1, 2-DIPHENYLHYDRAZINE
HEXACHLOROBUTADIENE

ISOPHORONE
NAPHTHALENE
NITROBENZENE
N-WTROSODINETHYLAMINE
N-NITROSODIPHENYLAMINE

N-NITROSODIPROPLYAMINE
BIS I2-€THYLHEXYL) PHTHALATE
BENZYL BUTYL PHTHALflTE
DI-M-BUTYL PHTHALATE
DI-N-OCTYL PHTHALATE

DIETHYL PHTHflLATE
DIMETHYL PHTHALATE
PHENANTHRENE
2-«ETHYLNAPHTHPLENE

TOTflL B/tfs

AA AC AE AE AI AK AL AM-SU AO-SE AP-SE
M.5 8-0.5 0-0.5 »-e.5 8-8.5 »-«.5 0-0.5 8-8.5 M.5 0-0.5

5-8-84 5-8-84 5-8-8A 5-6-84 5-8-8A 5-8-84 5-8-84 5-9-84 5-6-84 5-8-84
E-7244 E-7245 E-7246 E-7247 E-7248 E-7249 E-7258 E-7255 E-7251 E-7252

676808

344W

2&2aee
80 18 18 28 2« 58 58 5158*8
78

4116008

751808
2 K 4214888

1160808

150 18 18 28 28 58 52 1172B400

36880
18008 K

93108
52868

8 8 0 8 8 8 9 193188

15908 K

68600 K

40 41980 K
30380 K

40 1408

230 48 48 K 88 K 755280
1282088

67908
18 K 127800

7200 K

248 48 8 88 1488 48 t 2396808

2B8
17580

5B0
79780

680
2488

578

14808
1808
6400

38308
5200

738

15000

175860

7200
11808 K

18208

31500
33780

5000

970
1508
7888
9900

12080
48308
42580

8300

201478

193588
788
898

1500

2580

4608

2B00

206490

0

17080

17800

N OF P

5-9-84
E-7253

7411400

121200
141600

617200

687108
6880208

2600 K

707800

15769300

367600

61380 K
87980 K

516808

389600
534108
578080

409208
298308

774608
200980

K 78608 K

104080

3359300

N OF PD AN AE-AH
0-0.5 8-0.5

5-9-84 5-9-84 5-9-84
E-7254 E-7256 E-7257

4518088

514808
120008

625008

674008
2806088

2208 K

345008

8796£00

88808 K
447808

142608
535688

1213208

49008
333788

44808 K
55780 K

685908
366408

79W8
84808

35080 K

44908 K

1777208

48
68
20

108

18

60

298

1688 K

1608

970 K

978

48088

9088
34080

131808
OIVUMowuo

147008

5080
97088

551808

24500
28280
29888
67880

141300

84180

41788
26188

291908
85088
14308
8908

4600
8808

565400

AE-flG
0-0.5

5-9-84
E-7258

278880

12080
5649008

35808

238080

273080
664808

19808
633080

7793000

13B008
K

28900
36708

283688

252708

59300
408008

458100
268880
112208
22608

25400

K 55108

1661408

B-6
0-0.5

5-8-84
E-7259

1203208

41800
41808

155008
65500

630880

478708
2135708

99208

7608

882600

5733188

114800

K 130800
K 510008

754800

2160080

4088

340800
470080

3808000
1008080

K 300008

130000

8204008

D-7
1.5-2

5-8-64
E-7260

635000

17600

120008
94008

744180
QC&AAA
7O**WU

1375008

89600

29600
13800

687000

4689700

119008

23008
31000

173880

119800
172000

K

122808
99*W

226000
61000
11000
34008

8000
31000

383808

NOTE: CONCENTRATIONS REPORTED ON A DRY HEIGHT BASIS - SAMPLES ANALYZED FOR ROUTINE ORGANIC PACKAGE, BUT ONLY DETECTED CCXPOUNDS SRE LISTED - FOOTNOTES GIVEN ON FOLLOWING PAGE



TABLE 4-5
SOIL ORGANIC RESULTS (us/kg)

PHASE I SAMPLING
ECC Site RI Report

SURFACE SOIL SAMPLES FROM
NORTH AND NORTHWEST EMBflNWCNTS SURFACE SOIL SAMPLES SOIL BORING SAMPLES

Sa»ple Location:
Depth ( f t ) :

Date Sampled:
QTR Nuaber:

AA
8-8.5
5-8-84
E-7244

AC
8-8.5
5-8-84
E-7245

AE
8-0.5
5-8-84
E-7246

AS
8-8.5
5-8-84
E-7247

AI
8-8.5
5-8-84
E-7248

AK
8-8.5
5-8-84
E-7249

flL
8-8.5
5-8-84
E-7258

AM-SU
8-8.5
5-9-84
E-7255

AO-SE
8-8.5
5-6-84
E-7251

AP-SE
8-0.5
5-8-64
E-7252

N OF P

5-9-84
E-7253

N OF PO

5-9-84
E-7254

AN
8-0.5
5-9-84
E-7256

AE-AH
8-8.5
5-9-84
E-7857

AE-AG
8-8.5
5-9-84
E-7258

B-6
0-8.5
5-6-84
E-7259

D-7
1.5-2
5-8-84
E-7264

PESTICIDES
IKLTfi-BHC
GflMMfl-BHC (LINDANE)
HEPTACH.OR
ALDRIN
ENDOSULFAN I

764

40

"i40"
198

8380

268

98
29

178
178
218

540

DIELDRIN
4, 4-DDE
ENDRIN
ENDOSULFAN II
4, 4-DDD

18 450
830

18088

20
ISA

6388

188
678

110

118
1868

168
788

11288
11188
5988

ENDRIN ALDEHYDE
ENDOSULFAN SULFflTE
4, 4-DDT
METKOXYCHLOR
CHLORDflNE
TOIAPHENE

70

12180
4800

500 26980

2780
18808

9480
3388

21888

238«

40 1388 2680

28880
19800

3288 36888

TOTAL PESTICIDES 78 18 458 678 77658 43880 58 2160 4478 3918 184448

PCS's

AROCHLOR-1816
flRODtQR-1232
flROCHLOR-1248

TOTAL

18888
16280
18888

37808

DIOXIN

2,3,7,8-TETRACH.ORODIBENZD-P-DIOXIN

PERCENT MOISTURE

7.6

14.691 14.1* 13.8% 11.3* 11.4* 12* 11.8* 16.9* 15.5* 14.2* 48.1* 38.5* 16.9* 13.5* 15* 29.2*

6.1

21.6*

FOOTNOTES:
A. Tentativeir identified compound concentrations are estimated, ft 1:1 response is assuied.
B. Analyte has been found in the laboratory blank as well as the sample. Indicates probable contaiination.
C. Applies to pesticide parameters xiiere the identicication has been confirmed bx 6C/MS.
J. Indicates an estiiated value. When lass spectral data indicates the presence of a compound that Kets the identification criteria

and the result is less than the specified detection li«it but greater than zero.
K. Actual value, mthin the Imitations of the Method is less than the value given

NOTE: CGNCENTRflTIONS REPORTED ON A DRY WEIGHT BfiSIS - SfttPLES CWflLYZED FOR ROUTINE QRSflNIC PACKAGE, BUT ONLY DETECTED COMPOUNDS ARE LISTED -



TABLE 46
SOIL ORfiflNIC RESULTS lug/kg)

TEST PITS
SHALLOW DEPTH SAMPLES

ECC Site RI Report

Staple Location:
Depth (ft):

Date Sawled:
OTR Nuifaer:

VOLATILE COMPOUNDS

TP-1
1-1.5

lfr-22-84
E4981

TP-2
1-1.5

18-22-64
E4983

TP-3
1-1.5

18-22-84
£4984

TP-4
1-2

18-22-84
E4985

TP-5
1-2

18-22-84
E4987

ACID COMPOUNDS

PtENOL
2HCTHYLPHENOL
4HCTHYLPHENOL

TP-18

18-24-84
E4922

TP-11
1-3

18-24-B4
E4924

TP-12
1-3

18-24-84
£492^

CHLOROBENZENE
1, 1, 1-TRICHLOROETHANE
1, 1, 2-TRICHLOROETHANE
1, 1-DICHLOROETHENE
TRANS-1, 2-DICHLDROETHENE

ETHYLBENZENE
HETHYLENE CHLORIDE
TETRflCHLOROETHENE
TOLUENE
TRICHLOROETHENE

VINYL CHLORIDE
ACETONE
2-BUTANONE
4-METHYL-2-PENTPKONE
TOTAL XYLENES

TOTAL VOC's

5488

93 B 28 B 28*8 B
9 J 2988

1688
3484 B

58808 B
37088 B
4688

182 28 187788

368

2888
821 B
578

288 B

39888 B
33888 B
2588

18808

97338

79

268 B

88
588

7688
13888

998

22597

21 B

6

62
158
52

291

1188888

35888B
128088 B

568088
148888 B
650888

1188808
4808088 B

•"WWW l̂rt
CMWWW

18585888

258 B

8988
13088

388

22458

21888
2908
1188

27808
6880

17888
24088
12808

128888

231888

138088

53 318888
74088

14 158888

2880808
198888

6888888

67 14684088

558
248

9

76 138 1688
8 298

1288
15 418

120»8
12888

188 138 34698

578888

53808
TOTflL ACIDS 623808

BASE/NEUTRflL COMPOUNDS

1, 2-DICHLOROBENZEHt
ISOPHORONE
NAPHTHALENE
BIS (2-ETHYLHE)(YL) PHTHPLATE
BUTYL BENZYL PHTHALATE
DI-N-BUTYL PHTHALATE
DI-N-OCTYL PHTHflLATE
DIMETHYL PHTHflLATE
aUORENE
PHENANTHRENE
2HCTHYLNAPHTHALENE
TOTAL B/N COMPOUNDS

1608
278 J

15888
1588

2188

28478

2488
1188 1788

1808
5788

698
1508

458
2188

8 1188 14648 1708

988080
440088
188888
378008

8 1898088

248 36888

60808
1288 61888

47888

8288

1448 212288 .

3888
478
718
6308
3588

348

15128

78088
59088

8188

145188

858 34<a

27808
958
988

29788 8 348

PCB's

BROCHLOR-1232
AROCHLOR-1268

TOTAL PCB's

978
348 C

3S088 758

978 348 391988 75B

NOTE: CONCENTRATIONS PRE REPORTED ON A DRY HEIGHT BASIS - SAMPLES ANALYZED FOR ROUTINE ORGANIC PACKAGE, BUT ONLY DETECTED COMPOUNDS ARE LISTED - FOOTNOTES GIVEN ON FOLLOWING PAGE



Saaple Location:
Depth (ft):

Date Satpled:
OTR Number:

TP-1
1-1.5

E4981

TP-2
1-1.5

18-22-84
E4903

TP-3
1-1.5

18-22-84
£4984

TP-4
1-2

18-22-84
E4905

TABLE 4-6
SOIL ORGANIC RESULTS lug/kg)

TEST PITS
SHALLOW DEPTH SAMPLES

ECC Site HI Report

TP-5
1-2

18-22-84
E4907

TP-5
2-3

18-22-84
E4908

TP-6
1-2

18-22-64
E4909

TP-6
2-3

18-22-84
E4318

TP-7
1-2.5

18-23-64
£4916

TP-8
1-2.5

18-24-64
£4918

TP-9
1-3

18-24-64
E4920

TP-18
1-3

18-24-54
E4922

TP-11
1-3

18-24-64
E4924

TP-12
1-3

18-24-84
E4926

TENTATIVELY
___IDENTIFIED COMPOUNDS
ETHYLBENZENE
UNOECHNE
4-HETHYL-4-HYDROXYI-2-PENTANONE
NONANE
DECANE

28008

20080

37808
75888

5908
"12800" ""278000'
24800 278000
35880
9588

ETHYUEMZENE
ETHYL-XETHYL-BENZENE
TRIDECPNE
PENTAOECANE
HEXADECANE

680

18008

20000

"l8080'

2880

HEPTADECAfE
OCTADECANE
SULFUR
TXUEME
4-*THYL-2-PENTANDNE

12000

47880
4708

140008

4788

TETRACHOROETHENE
PHTHflLATE
BUTYL CELLDSOLVE
t-BUTYL ALCOHOL
PHENYL ETHER

24008
9508

68
12880

2,6-BIS(l,l-DINETHYL£THYLI-
2,5-tYCLO£XflDIQE-l,4-DIONE

2,6-BIS(l,l-DIMETHYLETHYL)-
4-tCTHYLPI€NOL

3,3,5-TRIMETHYLCYaOHEIflNOIC
1,1,2,2-TETRflCHLOROETHflie
PENTflNOIC KID

18808 1880 3888

1280

47808

HEXMOIC ACID
OIETHYL ETl£R
4-HYDROXY-4-«THYL-2-PENTflNO(e
2-BUTflNOL
NOWDECME

800
2488

278088

PHTHH.IC flCID
TOLUENE-2, 4-DIISOCYflNflTE
2, 4-DIieTHYL-3-PENTSNONE
TETRflDECflK
DODECflNE

19W
5800

608
18000

HCTHYL-2HJYRROLIDINONE
LPURIC flCID

7M8
1888

PERCENT NOISTURE 19.2 15.8 11.1 16.8 18.4 8.7 19.8 13.5 19.8 15.4 26.8 15.1 13.8 18.3

FOOTNOTES:
A. Tentatively identified compound concentrations are estimated. A 1:1 response is assuwd.
B. Analyte has been found in the laboratory blank as xell as the sample. Indicates probable contamination.
C. Applies to pesticide parameters rfiere the identicication has been confined by BC/HS.
J. Indicates an estiuted value. When uss spectral data indicates the presence of a coipound that vets the identification criteria

and the result is less than the specified detection hut but greater than zero.
K. Actual value, »ithin the limitations of the nethod is less than the value given



TABLE 4-7
SOIL ORGANIC RESULTS lug/kg)

TEST PITS
INTERMEDIATE DEPTH SDMPLES

ECC Site RI Report

Saiple Location:
Depth (ft):

Date Saipled:
OTR Muter:

TP-1
4-5

E4982

TP-4
2.5-3.5

IB-22-64
E4906

TP-6
4-5

18-22-84
E4911

TP-7
2.5-4

18-23-44
E4917

TP-fl
2.5-4

18-24-84
E4919

TP-9
3-5

18-24-84
E4921

TP-18
3-5

18-24-64
E4923

TP-11
fl 3-5
18-24-84

E4925

TP-12
3-5

18-24-84
E4927

VOLATILE COMPOUNDS

CHLOROBEMENE
1, 1, 1-TRICHLOROETHflNE
1, 1, 2-TRICHLOROETHANE
1, l-DICHJJROETHENE
TRPNS-i, 2-DICHLORCETHENE

ETHYLBENZENE
METHYIENE CHLORIDE
TETRflCHLOROETHENE
TOLUENE
TRICHLOROETHENE

VINYL CHLORIDE
ACETONE
2-BUTANONE
4-METHYL-2-PENTANONE
TOTAL XYLENES

20888
17 168 IS 44W

26808
18808

1888

53880

180888

7788

1*888
1908 118

29009
19880
£6888 13

7
41808
87808
13088
41088

1908
(£
47
9

14
59 67 82

13 128
6 86

598
638

83

TOTAL VOC's 279280 315688 138 67 3689

ACID COHPOUDS

PHENOL
2-KETHYLPHENOl
4-«ETHYL!«NOL

25888
348

TOTflL ACIDS 25080 348

BftSE/NEUTRflL COMPOUNDS

1, 2-DICH.OHOBEN7.ENE
ISOPHORONE
NAPHTHALENE
BIS (2-ETHYLHEJ(YL> PHTHALATE
BUTYL BENZYL PHTHPLATE

4440

2188
7788

2408

2680
548

898

648
688

76808
17080
12080
25088
5988

DI-N-BUTYL PHTHPLATE
DI-N-OCTYL PHTHflLflTE
DIMETHYL PHTHflLATE
FLUORENE
PHENANTHRENE
2-ieTHYLNAPHTHALENE

268
358

1988

3980

1388

650

TOTAL B/N's 14208 5540 4728 141758

PCB's
AROM.OR-1232
AROCH.OR-1268

548C
1708

TOTflL PCB's 548 1780

NOTE: CONCENTRATIONS REPORTED ON A DRY HEIGHT BASIS - SAMPLES ANALYZED FOR ROUTINE ORGANIC PACKAGE, BUT ONLY DETECTED COMPOUNDS ARE LISTED - FOOTNOTES GIVEN ON FOLLOUINB PA6E



TABLE 47
SOIL ORGANIC RESULTS lug/kg)

TEST PITS
INTERMEDIATE DEPTH SAMPLES

ECC Site RI Report

Saiple Location:
Depth (ft):

Date Sampled:
OTS Number:

TP-1
4-5

18-22-84
E4982

TP-4
2.5-3.5
18-22-84
E4906

TP-6
4-5

18-22-84
E4911

TP-7
2.5-4

18-23-84
E4917

TP-8
2.5-4

18-24-84
E4919

TP-9
3-5

18-24-84
E4921

TP-18
18-24-84
E4923

TP-11
A 3-5
18-24-84
E4925

TP-12
18-24-84
E4927

TENTATIVELY
IDENTIFIED COMPOUNDS

ETHYLBENZENE
UNDECflNE
4-*ETHYL-4-HYDROXYL-2-PDfrANONE
NGNflNE
DECflNE

20088

38888

4788
5908
2488

34080

98M8
4S8IN

ETHYLBENZENE
ETHYL-CTHYL-BENZEt£
TRIDECANE
PENTADECANE
HEXAOECANE 28888 2W8

1288

5988
9488 11088

HEPTAOECAie
XTAOECME
SULFUS
TXUENE
4-«THYL-2-PEKTflN(»E

18888 5988
6888
3588
2408

22888

67888

2488
35888

TETRACHLOROETHEJe
PHTHflLATE
BUTYL CELLOSOLVE
t-BUTYL ALCOHOL
PHENYL ETHER

228808

34808

888

2,6-BIS(l,l-DII€THYLETHYL)-
2,5-CYaDHEXADIENE-l, 4-DIONE

2,6-BIS(l,l-DI«THYLETHYD-
4-KTHYLPHENOL

3,3, S-TRKCTHYLCYOOHEXANONE
1,1,2,2-TETIlflCHLQRQETHA*
PENTANOIC ACID

248
988
2488

HEXANOIC ACID
DIETHYL ETHER
4-HYDROXY-4-«THYL-2-PD(TANOie
2-flUTANOL
NONfflECANE

4788

9888

PHTHALIC ACID
TXUENE-2, 4-DIISOCYANflTE
2, 4-DIieTHYL-3-PENTANO)e
TETRADECAJC
DODECANE

l-HETHYL-2-PYRRXIDINONE
LAURIC ACID

PERCENT MOISTURE 12.2 11.5 17.1 15.8 18.8 9.2 15.3 16.3 18.7

FOOTNOTES:
A. Tentatively identified compound concentrations are estimated. A 1:1 response is assuwd.
B. ftnalrte has been found in the laboratory blank as well as the saiple. Indicates probable contaiination.
C. Applies to pesticide parameters xhere the identicication has been confined by 6C/HS.
J. Indicates an estimated value. Uhen lass spectral data indicates the presence of a compound that nets the identification criteria

and the result is less than the specified detection lnit but greater than zero.
K. Actual value, mthin the limitations of the Kthod is less than the value given

NOTE: CONCENTRATIONS REPORTED ON fl DRY WEIGHT BASIS - SfiHPLES ANALYZED FOR ROUTINE ORGANIC PACKAGE, BUT OMY DETECTED COMPOUNDS flRE LISTED -



TABLE 4-8
SOIL BORING ORGANIC RESULTS (ug/kg)

ECC Site RI Report

INTERMEDIATE BORINGS DEEP BORINGS
SM>le Location:

Depth (ft):
Date Stapled:

OTR Nwber:
VOLATILE
COMPOUNDS

It 1, 1-THICR0ROETHANE
It 1-DICH.OROETHANE
1, 1,2-TSICHLOROETHANE
CHLOROFORM
1. l-OICaOROETHENE

TRANS-1, 2-OlCHLOHETJee
ETHYLBENZENE
METHYLENE OtORIDE
TETRACROROETHENE
TXUENE

TRICHLOROETfflC
ACETONE
2-BUTANONE
2-HEXANONE
4-NETHYL-2-PENTANOME
TOTAL XYLENES

TOTflL VOfi

ACID COMPOUNDS

PHENOL
2-METHYLPHENOL
4-NETHYLPHENOL

TOTflL ACIDS

BASE/NEUTRAL COMPOUNDS

ISOPHORONE
NAPHTHALENE
BIS(2-ETHYLHE](YU PHTHflLATE
BUTYL BENZYL PHTHflLATE
DI-N-9UTYL PHTHflLATE

DIETHYL PHTHflLATE
DIMETHYL PHTHflLATE

TOTAL B/N COMPOUNDS

SB-01 SB-«2 SB-83* SB-83t SB-04
2.5-4 2.5-4 2.5-4 2.5-4 2-3.5

10-24-84 18-24-84 18-24-64 18-24-84 10-24-84
E4912 E4914 E4928 E4929 E4934

14

57

37
15

108 B
44
52

39
1488
1200

250
95

3383

8

238

238

49800 11800 65

150
2900
1688

1588
21800
18080 B 1988 74
11800
31888 688

68888 340
32000 550

17888 24008 550

36
118000

12980 78878 1275

8 8 8

640

9800
1280

18840 8 8

3 J

14

17

8
5 J

16
6 J

78

36

175

8

428 JB

420

SB-06 SB-88 SB-89 SB8184 SB8204 SB8483 SB8B85 SB8984
2-3.5 2.5-4 2.5-4 5.5-7 5.5-7 5-6.5 7-6.5 5.7-7

18-24-84 18-24-84 18-24-84 18-24-84 18-24-84 10-24-84 10-24-84 18-24-84
E4932 E4931 EB877 E4913 E4915 E4933 E4935 E4930

27808

4800
4188

16000
11808

118888
17888
8880 JB

21000

220980

610

618

580

488 JB

1280
368 J

2468

27 J

72
27 J
59 B
26 J

178

16 J
368 B
418 B

1608
35 J

198

3812

8

738

53

783

18800
380 J

1858

20008

640
10008
6680 B
928

2888

60390

1188

1188

480 J
328 JB

728

11

5 J

41

27 B 34 B 33 54
8

21 18 14

3 J
66 18 B 41 B

11

27 34 51 188

8 8 8 8

278 J

318 B

8 8 8 8

118

29

198

128

76
6508
1800

44

8069

0

8

NOTE: CONCENTRflTIQNS REPORTED ON A DRY IEI6HT BASIS - SAMPLES ANALYZED FOR ROUTINE ORGANIC PACKAGE BUT OM.Y DETECTED COMPOUNDS ARE LISTED - FOOTNOTES GIVEN ON FOLLOWING PAGE



TABLE 4-8
SOIL BORING ORGANIC RESULTS <ug/kg)

ECC Site RI Report
INTERieDIATE BORINGS DEEP BORINGS

Simple Location: SB-81 SB-82 SB-«3» SB-83t SB-«4 SB-86 SB-88 SB-«9 SB8184 SB8284 SB8483 SB8885 SB8984
Depth (ft): 2.5-4 2.5-4 2.5-4 2.5-4 2-15 2-3.5 2.5-4 2.5-4 5.5-7 5.5-7 5-6.5 7-8.5 5.7-7

Date Sawled: 18-24-84 18-24-64 18-24-84 18-24-94 18-24-84 18-24-fl4 18-24-84 18-24-84 18-24-84 18-24-84 18-24-84 18-24-64 18-24-84
OTR Nurter: E4912 E4914 E4928 E4929 E4934 E4932 E4931 E8877 E4913 E4915 E4933 E4935 E4938

PESTICIDE COMPOUNDS
NONE DETECTED

PCB's
NONE OtllClfcD

TEMTBTIVaV IDENTIFIED
_____ CtmPOUNDS _____

DECATC 988
UNDECflNE 1888
TRICROROaUOROCTHflNE 18 J 12 J
4-*THYl-2-PENTflNOL 4 J
TETRflCHLOROETteC 4 J

1, 2, 2-TRiaUOROETHPNE 24888 J
ISOPROPYL flLCQHO. 118 J
2-flUTflNOL 98 J
DIETHYL ETt£H 48 J
ICXflNE _____ _____ _______________________________ ________ ̂ ___^ ______________________________ 58

PERCENT MOISTURE ____________ 13.7 11.4 11.59 11.86 _____ 12 ______ 1» ______ 12 8 18.7 'll ' ' ' B 14.5

FXTNOTES:
A. Tentatively identified coipound concentrations art tstiuted. fl 1:1 response is assuKd.
B. Auljrtc hai been found in the laboratory blank as xtll as the saiple. Indicates probable contaiination.
C. Applies to pesticide parameters when the identicication has been confined by GC/NS.
J. Indicates an estiiated value. Uhen «ass spectral data indicates the presence of a compound that vets the identification criteria

and the result is less than the specified detection lint but greater than zero.
K. Actual value! nittnn the limitations of the wthod is less than the value given
> Duplicate samples Mere taken it SB-83



The specific compounds detected, their maximum reported con-

centration, and general occurrence onsite are summarized in

Table 4-9. Site cleanup activities completed after the

Phase 1 sampling included soil removal from the northern

drum storage area, capping of the site with berm soil, and

general onsite soil disturbance associated with waste handl-

ing and removal. Surface cleanup activities have therefore

removed and/or redistributed some portion of the soil

sampled during the Phase I sampling. The information

collected for analysis of Phase 1 samples is presented to

indicate the types, concentrations, and general site

location of organic contaminants once present in soil at the

site.

Organic Contamination, Phase 2 Sampling. As with the

Phase 1 samples, analysis of soil samples collected during

Phase 2 sampling activities detected a wide variety of

organic contaminants. Major compound groups detected

included volatile organics, phenols, phthalates, polynuclear

aromatic hydrcarbons (PAHs), and PCBs. Of these compound

groups, volatile organics and phthalates were more commonly

detected and generally were reported at the highest

concentrations. Figures 4-5, 4-6, and 4-7 summarize the

distribution of the major organic compound groups detected

in Phase 2 soil samples.

GLT424/104 4-7



Table 4-9
SUMMARY OF ORGANIC COMPOUNDS DETECTED IN PHASE 1 SOIL SAMPLES

Site Areas Where Compoud was Detected in Phase 1 Samples

Maximum Observed
Concentration (ug/kg)

Bern
Area

Drum and Tank
Storage Area North

of the Cooling
Nater Pond

Soil Areas South
of the Cooling Hater
Pond and Adjacent

to the Concrete Pond

Volatiles

1,2-Dichlorethane
1,1, -Trichlorethane
1,1-Dichloroethane
Chloroform
Trans-1,2-Dichloroethene
Cis-1,2-Dichlorepropane
Ethylbenzene
Methylene Chloride
Chloromethane
Tetrachloroethene
Toluene
Trichloroethene
Vinyl Chloride
Acetone
2-Butanone
4-mety1-2-Pentanone
Styrene
Total Xylenes

280
7,411,400

700
41,800
79,700
12,000

5,649,000
515,000

70
4,116,000
954,000

6,080,200
6,400
30,300
99,200
29,600
19,000

1,160,000

X
X

X
X

X
X

X
X
X

X
X
X
X

X
X
X
X
X
X
X
X

X
X
X
X
X
X
X
X
X

Acid Extractable Compounds

2,2-Diemthyl phenol
Pheno1
Benzole Acid
2-Methyl Phenol
4-Methyl Phenol

88,000
447,000
28,200
142,600
535,600

X
X
X
X

X
X
X
X
X



Base/Neutral Retractable

Table 4-9 (Continued)

Site Areas Where Compoud was Detected In Phase 1 Samples

Maximum Observed
Concentration (ug/Xg)

Berrn
Area

Drum and Tank
Storage Area North
of the Cooling
Hater Pond

Soil Areas South
of the Cooling Water
Pond and Adjacent

to the Concrete Pond

1,2,4-Tricblorobenzene
1,2-Dichlorobenze
1,4-Dichloroe benzene
1,2-DiphenyIhydrazine
Hexachloroebutadiene
Isophorone
Naphthalene
Nitrobenzene
N-Nitrosodimethyamine
N-Nitrosodiphenylamine
N-Nitrosodipropylamine
Bis(2-ethylhexyl)phthalate
Benzyl Butyl Phthalate
Di-N-Butyl Phthalate
Di-N-Octyl Phthalate
Dicthyl Phthalate
Dimethyl Phthalate
Phenanthrene Phthalate
2-Hethylnapthalene

389,600
2,160,000
570,000
68,600K
5,000

409,200
470,000
7,800
9,900
1,400
12,000

3,800,000
1,282,000
112,200
300,000
3,500
25,400
8,000

130,000

X

X

X

X

X
X

X
X
X
X

X
X
X

X
X
X
X
X
X
X
X

X
X
X
X
X
X

Pesticides

Delta-BHC
Gamma-BHC (lindane)
Heptachlor
Aldrin
Dieldrin
Endrin
Endosulfan I
Endosulfan II
4,4-ODD
4,4-DDE
4,4-DDT

760
170
210
20
700

11,200
8,300
11,100
5,900
830

36,000

X
X
X
X
X
X

X
X
X
X

X
X
X
X

X
X



Table 4-9 (Continued)

_____Site Areas Where Compoud was Detected in Phase 1 Samples______
Drum and Tank Soil Areas South

Storage Area North of the Cooling Hater
Maximum Observed Berm of the Cooling Pond and Adjacent

Concentration (ug/kg) Area Water Pond to the Concrete Pond

Pesticides (Continued)

Endrin Aldehyde 20,000 X X
Endosulfan Sulfate 19,000 X X
Chlordane 2,700 X
Toxaphene 10,800 X

PCB's

Arochlor-1016 10,800 X
Arochlor-1232 16,200 X
Arochlor-1248 10,800 X

GLT360/72

GLT360/72-3



SAMPLE DEPTH
. INTERVAL: 0 -3 FEET

LEGEND

BUILDINGS

TEST PIT LOCATIONS
(SHADING INDICATES CONTAMINATION)

SOIL BORING LOCATIONS

CONCENTRATION CONTOUR (CONTOUR
INTERVAL • FACTOR OF 10)

NOTE: Concentrations expressed in /lg/Kg. Contours were
drawn based on information from previous waste
storage practices and ponding areas in addition
to analytical data.

SAMPLE DEPTH
INTERVAL: 2.5 - 5.0 FEET

SAMPLE DEPTH
INTERVAL: 5.5-7.0 FEET

FIGURE 4-5
TOTAL VOLATILE ORGANIC COMPOUND
CONCENTRATIONS REPORTED IN PHASE 2
SOIL SAMPLES
ECCSITE



COOLING
WATER

POND AREA
TP-12 O

SB-04

O
SB-05

O
SB-07

O
SB-03

O
SB-06

O
SB-09

O
SB-08

CONCRETE PAD

GRAVEL

SAMPLE DEPTH
. INTERVAL: 0-3 FEET

LEGEND

BUILDINGS

TEST PIT LOCATIONS

SOIL BORING LOCATIONS
(SHADING INDICATES CONTAMINATION)

CONCENTRATION CONTOUR (CONTOUR
INTERVAL - FACTOR OF 10)

NOT DETECTED

NOTE: Concentrations expressed in /Lig/Kg. Contours were
drawn based on information from previous waste
storage practices and ponding areas in addition to
analytical data.

SAMPLE DEPTH
INTERVAL: 2.5-5.0 FEET

SAMPLE DEPTH
. INTERVAL: 5.5 - 7.0 FEET

FIGURE 4-6
TOTAL PHTHALATE COMPOUND CONCENTRATIONS
REPORTED IN PHASE 2 SOIL SAMPLES
ECCSITE



CONCRETE PAD

GRAVEL

SAMPLE DEPTH
INTERVAL: 0 - 3.0 FT

LEGEND

BUILDINGS

TP '6 TEST PIT LOCATION (SHADING INDICATES
^^ CONTAMINATION)

623,000 PHENOLS
180.000 POLYNUCEAR AROMATIC HYDROCARBONS

340 POLYCHLORINATED BIPHYNYLS

SB-03 SOIL BORING

- NOT DETECTED

NOTE: Concentrations expressed in ug/Kg (Dry Weight Basis)

SAMPLE DEPTH
INTERVAL: 2.5- 5.0 FT

SAMPLE DEPTH
INTERVAL: 5.5-7.0 FT

FIGURE 4-7
SUMMARY OF TOTAL PHENOLS, POLYNUCLEAR
AROMATIC HYDROCARBONS' AND PCB
CONCENTRATIONS REPORTED IN PHASE 2
SOIL SAMPLES
ECCRI



Nineteen VOCs were detected in soil samples from the site.

The primary VOC's detected in soil samples from the site

include the following:

1,1,1-Trichloroethane Methylene Chloride

Tetrachloroethene Acetone

Trichloroethene 2-Butanone

Ethylbenzene 4-methyl-2-Pentanone

Toluene Xylenes

Volatile organic compounds are the most widespread organic

contaminant at the site and were detected to the maximum

soil sampling depth of 8.5 feet. Except for areas near test

pits 7 and 8 and below the concrete pad, total VOC concen-

tration in subsurface soil (2.5-8.5 feet) are generally sev-

eral orders-of-magnitude lower than observed in surface

soil.

Phthalate compounds detected in soil samples at the site

are:

Bis(2-ethylhexyl)phthalate Di-n-octyl phthalate

Butyl Benzyl Phthalate Diethyl Phthalate

Di-n-butyl Phthalate Dimethyl Phthalate

The distribution of phthalate compounds is similar to that

of the VOC's, except that phthalates are generally reported

GLT424/104 4-8



in lower concentrations and are not as frequently detected

in subsurface soils. As with the VOC's, phthalate compound

concentrations in subsurface soil are generally several

orders-of-magnitude less than detected in surface soil.

Acid extractable compounds detected in soil from the site

are:

2,4-Dimethyphenol Phenol

2-Methylphenol Benzoic Acid

4-Methylphenol

Phenol was the most frequently detected of these compounds.

Contamination of soil with these compounds appears to be

limited to localized areas; surface soil in the vicinity of

test pit 6; surface soil adjacent to the concrete pad; sub-

surface soil in the vicinity of test pit 8; and subsurface

soil beneath the concrete pad.

PAH's detected in soil at the site are:

Napthalene

Fluorene

Phenanthrene

3-Methylnaphthalene

GLT424/104 4-9



Naphthalene is the most frequently detected PAH and the only

PAH detected in soil samples from beneath the concrete pad.

The detection of PAH compounds is, except for one sample,

limited to surface soil adjacent to the concrete pad and

soil in the northern drum and tank storage areas.

PCB's were detected in only six Phase 2 soil samples. Their

detection was limited to soil sampled in the northern drum

and tank storage areas. The maximum concentration reported

was 39,000 ug/kg, but concentrations were generally less

than 1,000 ug/kg.

CONCLUSIONS AND OBSERVATIONS

Inorganic contamination of the soil is apparently greatest

in the near surface (0-3 feet) soil in northern portions of

the site. Inorganic contamination does appear to extend to

depths of at least 5 feet in the northern portions of the

site, although it is less widespread than observed in the

overlying shallow soil.

General observations regarding the organic contamination at

the site are:

o Primary organic contaminants at the site are VOC's

and phthalates. These compound groups are the

GLT424/104 4-10



most widespread organic contaminants and are

generally present in the highest concentrations.

Organic contamination decreases in the variety of

compounds and their associated concentrations with

depth. However, organic contaminants were

detected to the maximum depth of sample analysis

(8.5 feet).
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HYDROGEOLOGIC INVESTIGATIONS

Boone County, Indiana, is in a physiographic unit known as

the Tipton Till Plain, a nearly flat to gently rolling

glacial plain, which is the result of continental ice sheets

that covered the county about 20,000 years ago. During the

period, known as the Pleistocene Epoch, large quantities of

earth materials were deposited upon the bedrock surface,

with a maximum thickness approaching 350 feet. The major

aquifers in Boone County are in sand and gravel deposits of

glacial origin. These deposits are also important sources

of aggregate materials.

The bedrock formations beneath the glacial drift in Boone

County consist of limestones and dolomites of Silurian and

Devonian age and shales of Devonian and Mississippian age.

The beds generally dip about 10 to 30 feet per mile to the

southwest toward the Illinois Basin.

SCOPE AND METHODS

A hydrogeologic investigation was conducted to define the

soil stratigraphy, characterize aquifer conditions and

determine groundwater flow directions, gradients, seasonal

water level variations in the vicinity of the ECC site, and

to define subsurface contaminant migration and pathways.

The program included an electrical resistivity survey, test

GLT424/104 4-12



drilling with soil sampling and rock coring, installation of

monitoring wells and sampling of groundwater. Details on

methods and results are presented in TM 3-1 and 3-2 of

Appendix A.

Electrical Resistivity Survey

An electrical resistivity survey was conducted to

investigate the presence and lateral continuity of shallow

sand and gravel deposits and the presence of fine-grained

glacial tills in the vicinity of the ECC site. A secondary

objective was to investigate the presence of a groundwater

contaminant plume. Due to the presence of many surface

features that may interfere with electrical resistivity,

vertical electrical soundings were taken at each of

52 stations surrounding the site.

Test Drilling

A series of monitoring well clusters were installed around

the ECC site using hollow stem augers and/or rotary techni-

ques. The wells were classified into three groups based on

their relative borehole depths. Eleven shallow boreholes

(wells) were drilled to a maximum depth of about 30 feet

(designated "A"). One intermediate borehole (well) was

drilled to approximately 100 feet (designated "B"). Four

deep boreholes (wells) were drilled into the top of rock,
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approximately 155 to 165 feet (designated "C"). Borehole

locations are shown in Figure 4-8. Continuous split-spoon

samples were taken at 2 foot intervals in the upper 20 to 30

feet in one borehole at each cluster and at 5 foot intervals

thereafter to top of rock. The boreholes were drilled in

three phases. Phase 1 included boreholes 1A, 1C, 2A, 2B,

2C, 3A, 3C, 4A, 4C, and 5A. Phase 2 included 6A and 7A

which replaced 4A due to a drilling contamination problem.

Phase 3 included 8A, 9A, 10A, and 11A.

Laboratory testing included index tests for soil identifica-

tion and classification. These consisted of Atterberg

limits, moisture contents and mechanical grain size

analysis. Samples were selected for testing after visual

classification of all samples from a borehole and were

selected on the basis of being representative of soil types

encountered.

Monitoring Well Installation

A total of 16 2-inch diameter PVC monitoring wells were,

installed in the boreholes discussed above. Wells were

developed either by flushing with clean water or by air

lifting. The deep and intermediate wells (1C, 2B, 2C, 3C,

and 4C) were free flowing and a packer assembly was devised

to control the well water flow.
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• REMEDIAL INVESTIGATION MONITORING WELL
ECC-7A

NOTE: All will locations art •pproximttt

SO ISO

SCALE IN FEET

FIGURE 4-8
MONITORING WELL LOCATIONS
ECC Rl REPORT



Monitoring Well Sampling

Monitoring wells were sampled in three phases. Phase 1,

(July 18 and 19, 1983) included sampling of 1A, 1C, 2A, 2B,

2C, 3A, 3C, 4C, and 5A. Phase 2 (November 29 and 30, 1983)

sampling included wells 1A, 1C, 2A, 2B, 2C, 3A, 3C, 5A, 6A,

and 7A. Phase 3 (December 12 and 13, 1984) sampling

included 1A, 2A, 3A, 5A, 6A, 7A, 8A, 9A, 10A, and 11A. The

deep and intermediate wells were purged and sampled by

opening the check valve in the packer assembly. The shallow

wells were purged and sampled with a submersible stainless

steel pump. Samples for VOC analysis were obtained with a

stainless steel bailer. At least three well volumes were

purged from each well prior to sampling. Samples for

inorganic analysis were filtered in the field through a

0.45 micron filter and then preserved with nitric acid.

Water levels were taken using an electric well sounder. In

the flowing deep and intermediate wells, 1-1/4 inch PVC pipe

extensions were added to the packer assembly until the

potentiometric surface was obtained.

Residential Well Sampling

Five residential wells were sampled on May 10, 1983. Wells

were pumped for 20 to 30 minutes prior to sampling. Samples

were collected by filling the bottles directly from the
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faucet closest to the well head. Inorganic samples were not

field filtered prior to preservation with nitric acid.

RESULTS

Site Geology

Soil types encountered at ECC from the ground surface to the

top of rock consist of glacial tills, glacial outwash and

possibly some shallow alluvial deposits. Figure 4-9 illus-

trates soil types for the four deep borings. The glacial

till deposits, consisting predominantly of clayey silt and

silty clay, formed the thickest sequence encountered. They

appear to be highly overconsolidated based on Atterberg

limits and relatively low permeability. Sands and gravels

were found at nearly all boring locations. These consist of

fine to coarse sand and gravel that are highly permeable.

Some alluvial deposits occur near the ground surface, espec-

ially near the southeast corner of the ECC site and

generally consist of fine sand and silty sand. Cross

sections were prepared illustrating shallow soil conditions

at the site (see Figure 4-10) . Cross sections are presented

in Figures 4-11, 4-12, and 4-13. Included are some of the

borings completed previously at NSL. The shallow soil

stratigraphy appears to be very complex near the south end

of the ECC site. This is probably due to the combination of

till, outwash and alluvial deposits present in this area.
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ECC-2 LEGEND
ECC-1

ECC-3

BORING LOCATION

SAND

SAND AND GRAVEL (GLACIAL OUTWASH)

CLAYEY SILT AND SILTY CLAY WITH
SOME CLAY (GLACIAL TILL)

SILTY SAND

SILTY SAND AND SANDY SILT WITH
SOME CLAY (GLACIAL TILL)

LIMESTONE BEDROCK

HORIZONTIAL SCALE IN FEET

0 50 100 150 200
0-

1-111
iH 40-
z

W UJ
S -1

jr " 80~

? <4 y
| £120-
X UJ%y
7
X 16°

1 ! 1 1

HORIZONTAL SCALE: 1"- 100'

VERTICAL SCALE: 1" = 80'

(f«)MJ_x
x,lf
S NOTE: Shallow boring ECC-5 included

for comparison purpose.

FIGURE 4-9
ISOMETRIC PROJECTIONS
OF DEEP BORINGS
ECC Rl REPORT



• REMEDIAL INVESTIGATION MONITORING WELL
ECC.7A

CROSS SECTION LOCATION

NOTE: All MMII location* urn •pproximatt

100 200

50 150

SCALE IN FEET

FIGURE 4-10
SOIL BORING CROSS
SECTION LOCATIONS
ECCRI REPORT



890 -i

880-

870-J

8u.
co

1ui
860-

850-

-APPROXIMATE GROUND SURFACE

ECC-2A

FINLEY CREEK
WATER SURFACE ELEVATION
870'

840-1

V WATER LEVEL RECORDED IN DECEMBER, 1984

SAND

SAND AND GRAVEL

CLAY

CLAYEY SILT AND SILTY CLAY WITH
SOME SAND AND GRAVEL (GLACIAL TILL)

SANDY CLAY

SILTY SAND AND SANDY SILT

FILL

SILTY SAND AND SANDY SILT WITH
SOME CLAY (GLACIAL TILL)

HORIZONTAL SCALE: 1"« 125'

VERTICAL SCALE: 1"-10'

FIGURE 4-11
CROSS SECTION A-A'
ALONG THE UNNAMED DITCH
ECC Rl REPORT



WATER LEVEL RECORDED IN DECEMBER. 1984

LEGEND

SAND

— - 890-i

880-

870-

860-

850-

840 J

,APPROXIMATE GROUND SURFACE B'

ECC-11A

ECC-9A
881.1*

POND WATER
SURFACE ELEVATION
847.7 FT

SAND AND GRAVEL

CLAY

CLAYEY SILT AND SILTY CLAY WITH
SOME SAND AND GRAVEL (GLACIAL TILL)

SANDY CLAY

SILTY SAND AND SANDY SILT

FILL

HORIZONTAL SCALE: 1"-125'

VERTICAL SCALE: 1"-10'

FIGURE 4-12
CROSS SECTION B-B'
NORTHEAST TO SOUTHWEST
ACROSS SITE
ECC Rl REPORT



. APPROXIMATE GROUND SURFACE

C'

890-,

880-

870 -I
5a

860-

850-

840-

ECC-1A

<7 882.6'

ECC-5A

V881.9' ECC-9A

UNNAMED DITCH

ECC-3A

LEGEND

SAND

SAND AND GRAVEL

CLAY

CLAYEY SILT AND SILTY CLAY WITH
SOME SAND AND GRAVEL (GLACIAL TILL)

SANDY CLAY

SILTY SAND AND SANDY SILT

F I L L

HORIZONTAL SCALE: 1"=125'

VERTICAL SCALE: 1"= 10'

WATER LEVEL RECORDED IN DECEMBER. 1984

FIGURE 4-13
CROSS SECTION C-C'
NORTHWEST TO SOUTHEAST
ACROSS SITE
ECC Rl REPORT



Hydrogeologic Units

Four hydrogeologic units occur at different elevations

beneath the site. These are:

o A Shallow saturated zone consisting of clayey

silts and silty clays approximately 5 to 15 feet

below ground surface. The lithology of this unit

is areally heterogeneous.

o A sand and gravel zone, approximately 20 to 30

feet below ground surface, that may be semicon-

fined in places.

o A thick zone of clayey silts and silty clays,

approximately 30 to 150 ft below ground surface.

This unit appears to act as an aquitard.

o A deep confined aquifer consisting of sand and

gravel, approximately 150 to 165 feet below ground

surface

Shallow Saturated Zone. The approximate depth to the water

table was identified while drilling with hollow-stem augers

and continuous split-spoon sampling. Depths to the water

table ranged from 6 feet at ECC-3 to approximately 10 feet

at ECC-1, 4 and 5, and to 15 feet at ECC-2. The water table

GLT424/104 4-17



occurred in fine-grained soils, usually clayey silts or

silty clays at ECC-1, 2, 4, 5, 6 and 7. At ECC-3, it

occurred in a fine sand, relatively free of silt.

The majority of shallow wells are completed in the sand and

gravel zone below the uppermost hydrologic unit. Therefore,

water levels in these wells may not represent the water

table. In addition, the approximate depth to the water

table was identified during drilling of these test borings.

The. difference in elevation is shown in Figure 4-14.

Monitoring wells 3A and 11A are completed in the uppermost

hydrogeologic unit and the water level data collected from

these wells represents the water table.

Sand and Gravel Aquifer. An areally extensive sand and

gravel zone was identified between approximately the 20- and

30-foot depth at ECC-1, 2, 4, 5, 6, 8, 9, and 10. The

potentiometric surface of this zone is at a higher elevation

than the water table at these boring locations. This zone

appears to be a glacial outwash sand and gravel zone,

overlain by a silty clay till which, in places, may act as

an aquitard. The upper till unit appears to be 10 to 15

feet thick throughout the northern half of the ECC site. At

ECC-3, the shallow sand and gravel aquifer was overlain by

5 feet of till. The potentiometric surface of the sand and

gravel zone at this well was not found to be appreciably

different during drilling of the test boring. The shallow

GLT424/104 4-18



890

885

J
</>

880

>
111_l
111

875

870

ECC-1 ECC- 5 E C C - 2

5L.

ECC-4

ECC-3

LEGEND
_ WATER ELEVATION IN SAND AND GRAVEL
i AQUIFER AT THE COMPLETION OF WELL

St- WATER TABLE ELEVATION MOTED WHILE DRILLING

NOTE: Shallow sand and gravel aquifer was not encounteded at ECC • 3

VERTICAL SCALE 1" = 5'

HORIZONTAL - NOT TO SCALE

FIGURE 4-14
HEAD DIFFERENCE BETWEEN THE SHALLOW
SATURATED ZONE AND THE SAND AND
GRAVEL AQUIFER
ECC Rl REPORT



sand and gravel zone at ECC-4 occurs at a higher elevation

than at ECC-1, 2, and 5, and the zone consists of a finer,

silty sand at ECC-4 than at the other boring locations. The

shallow sand and gravel zone identified at the ECC-6, ECC-8,

and ECC-9 locations has very similar characteristics to the

20- to 30-foot depth at ECC-1, 2, and 5. At ECC-7, the zone

is similar to ECC-4, with large amounts of silt and

interbedded clay lenses.

The cooling water pond appears to be excavated below the top

of the shallow sand and gravel aquifer as shown in Fig-

ure 4-15. Groundwater inflows to the cooling pond were

reported to be about 2,500 gallons/hr during the dewatering

operation performed by the surface cleanup contractor. This

high influx indicates that pond was excavated into the top

of the shallow sand and gravel aquifer.

Deep Confined Aquifer. A deep confined zone was found in

outwash sands and gravels near the top of rock in all four

deep borings (see Figure 4-9). The potentiometric surface

of this zone is above ground surface throughout the site

This aquifer is confined by an extensive sequence of overly-

ing till, which consists of very stiff to hard clayey silts

and silty clays with very low permeabilities (based upon

Atterberg limits and visual classification). The natural

moisture contents and Atterberg limits indicate that this

till is highly overconsolidated.
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Other Hydrogeologic Units. Several discontinuous sandy

zones occur in the till and are water-bearing zones.

Monitoring well ECC-2B is completed in such a zone,

approximately 100 feet below ground surface. The water

level in ECC-2B is very close to the water level in the deep

well, ECC-2C. This zone is about 10 feet thick; however,

other zones encountered were usually less than 5 feet thick

and generally contained considerable amounts of silt and

clay.

Groundwater Flow System

Interpretation of the shallow groundwater flow system at the

site is difficult because of the heterogeneity of the geo-

logic materials and because of the man-induced changes to

the local hydrologic system.

Although the geologic materials of the upper two hydrogeo-

logic units are dissimilar, they appear to be hydraulically

connected. Interpretation of the shallow groundwater flow

system is shown in Figure 4-16. Table 4-10 presents

groundwater elevations for ECC wells. Groundwater below the

site generally appears to travel south and discharge into

Finley Creek or the unnamed ditch near its confluence with

Finley Creek. Along the eastern edge of the southern half

of the site groundwater appears to flow in an eastern

direction and discharge into the unnamed ditch.
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Table 4-10 (Page 1 of 2)
GROUNDWATER LEVELS IN RI MONITORING WELLS

ECC SITE

Well No.

ECC-1A

ECC-1C

ECC-2A

ECC-2B

ECC-2C

ECC-3A

ECC-3C

ECC-4A

Ground Top Feet
Surface Casing from
Elevation Elevation Ground
Ft. - MSL Ft. - MSL Surface

887.13 890.13 -5.46
-5.67
-6.24
-5.45
-4.58

886.76 889.46 +5.06
+4.70
+3.99
+2.50

887.21 890.21 -5.15
-5.43
-6.15
-5.31
-4.50

886.65 889.65 +5.19
+4.34
+3.78
+2.10

886.80 889.70 +5.09
+4.78
+3.78
+2.29

876.47 878.87 -4.31
-5.13
-4.90
-5.26
-3.91

877.19 879.59 +12.52
+12.24
+13.30

884.34 887.24 -4.11
-4.38
-4.66
-3.51

Elevation
Ft. - MSL

881.67
881.46
880.89
881.68
882.55

891.82
891.46
890.75
889.26

882.06
881.78
881.06
881.90
882.71

891.84
890.99
890.43
888.75

891.89
891.58
890.67
889.09

872.16
871.34
871.57
871.21
872.56

889.71
889.43
890.49

880.23
879.96
879.68
880.83

Date
Recorded

6/29/83
7/19/83
9/1/83
11/29/83
12/12/84

6/29/83
7/18/83
11/29/83
12/13/84

6/29/83
7/19/83
9/1/83
11/29/83
12/12/84

6/29/83
7/20/83
11/29/83
12/13/84

6/29/83
7/18/83
11/29/83
12/13/84

6/29/83
7/19/83
9/1/83
11/29/83
12/12/84

6/29/83
7/20/83
11/30/83

6/29/83
7/19/83
9/1/83
12/12/84



Table 4-10 (Page 2 of 2)

Well 'No.

ECC-4C

BCC-5A

ECC-6A

ECC-7A

ECC-8A

ECC-9A

ECC-10A

ECC-11A

Ground Top Feet
Surface Casing from
Elevation Elevation Ground
Ft. - MSL Ft. - MSL Surface*1

884.54 887.24 +7.71
+6.93
+6.10
+4.65

887.25 889.85 -6.10
-6.49
-6.92
-6.19
-5.39

885.50 887.62 -4.45
-3.59
-3.12

b
881.53 883.93 -8.50

-2.43
-2.61

885.42 886.22 -3.27

881.01 883.11 +0.08

879.60 882.30 -5.71

884.40 886.90 -3.43

Elevation
Ft. - MSL

892.25
891.47
890.64
889.19

881.15
880.76
880.33
881.06
881.86

881.05
881.91
882.50

873. 03b

879.10
878.92

882.15

881.09

873.89

880.97

Date
Recorded

6/29/83
7/18/83
11/30/83
12/13/84

6/29/83
7/19/83
9/1/83
11/30/83
12/12/84

9/2/83
11/30/83
12/12/84

9/1/83
11/30/83
12/12/84

12/12/84

12/12/84

12/12/84

12/12/84

Positive sign indicates water level above ground surface; negative sign Indicates water level below
ground surface.
Noted while drilling with hollow stem augers.
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It is important to note that although data are scant, it

appears that upward gradients in the shallow groundwater

flow system occur beneath much of the site. In fact, the

upper two hydrogeologic units may possibly act as separate

aquifers in places. That is, the sand and gravel zone may

be semiconfined in places due to lithologic variations in

the upper saturated zone. Hydraulic gradients in the

shallow flow system vary between approximately 0.01 ft/ft

and 0.06 ft/ft. The actual gradients directly beneath the

site are uncertain.

Water level data in the deep, confined aquifer indicate that

flow is generally north to south. The maximum observed

gradient in the deep confined aquifer was found to be 0.005

between wells ECC-3C and ECC-4C. Vertical gradients are

upward since the potentiometric surface of the zone is above

ground surface.

Groundwater Contamination

Monitoring Well Results. The 15 monitoring wells at ECC

were sampled in three phases during the RI. Samples were

analyzed at the CLP for inorganics, volatiles, acids, base/

neutrals, pesticides and PCB's.

Inorganic results from all three phases of sampling are

presented in Table 4-11 for the shallow monitoring wells and
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Saiple Location: lA-ttl 1A-81
Date Sampled: 17-19-63 11-29-83

ITR Nuiber: HS8283 MSI927

TABLE 4-11
6ROUNDHATER INOR6ANIC RESULTS <ug/L)

SHALLOW NONITORINB HELLS
EEC Site RI Report

1IH2 1A-M1 2ft-Ml 2A-81 2A-881 3R-481 3A-I82 3A-41 3A-8I1
11-29-83 12-13-84 17-19-83 11-29-83 12-13-84 47-19-83 87-19-83 11-29-83 12-13-8*
NSI928 NE4629 NS8284 MSI938 NE4628 NS82B5 161288 168933 NE4625

COMPOUND
DETECTABLE QUALITY
LIMITS CRITERIA c

ALUMINUM
ANTIMONY
ARSENIC
BARIIM
BERYLLIUM

CADMIUM
CALCIUM
OMNIUM
COBALT
COPPER

IRON
LEAD
CYANIDE
MAGNESIUM
MANGANESE

MERCURY
NICKEL
POTASSIUM
SELENIUM
SILVER

SODIUM
THALLIUM
TIN
VANADIUM
ZINC

288
28
18
111
5

1
—
18
58
51

58
5
18
—
18

8.2
48
—
2
18

—
18
28
288
18

146 d
51 J

18M j 386 366
8. 8839 g

11 j
- N/A N/A
SI j
—

1188 e

3N e 1398 3871
3*J
2Md
- N/A N/A
58 e 118 113

1.814 d 8.4 b
13.4 d
—
11 J
58j 25

- N/A N/A
18 d
—
—

58Me 45

AA£ TftaVfVD iJB̂

357 328

N/A 95778 E
11

3318 1454
6.7

N/A 34661 E
95 66

14

N/A 18868

14 69

[65]

338 268 287

N/A N/A 9B2M E
11

2748 3361 2931

N/A N/A 32878 E
56 49 49

8.3 b 8.4
65

N/A N/A 15498

11 268

838 328

578 561

N/A N/A
13

83M 6331

N/A N/A
261 238

8.3 b
42 77

3 4

N/A N/A

[128]

15
1878 868

N/A 78248 E
15

[16)

184M 297

N/A 1318W E
97 78

88 84
185941

N/A 388781

19 258

FOOTNOTES:
a- OP data indicate the prewnce of theie Ktal contaminants in the laboratory ecthod blank
b- Thii Mtal MS also detected in the analysis of the field blank,
c- U.S.EPA Drinking Hater Quality Criteria or National Drinking Hater Standards.
d- Hater Quality Criteria for Htman Health - Tocicity Protection (adjusted for consutption of Hater only.)
e- Secondary drinking nater standard.
g- Hater Quality Criteria for Hum Health - U.S.EPA assigned carcinogen risk level of 18 -6 (adjusted for consueption of water only). One additional case of cancer in a population of 1,881,888
h- No adverse effect level calculated by NBS/NRC.
j- Priiary drinking Mater standard.
E- Value is estieated or not reported due to the presence of interference.
R- Spike saeple recovery is not nithin control lints.

[]- Positive values less than the contract required detection lint.
N/A- Not analyzed for.
— Criteria has not been established for this compound.



TABLE 4-11
6ROUWHATER INORGANIC RESULTS (ug/L>

SHALLOW NGNITDR1NB UELLS
ECC Site RI Report

Suple Location: 5A-881 5A-81 5A-881 5IH82 6A-81 6A-881
Date Sailed: 87-19-63 11-38-83 12-12-84 12-12-84 11-38-83 12-13-64

ITR Nwber: KS8286 NS8936 €4622 NE4638 (68937 NE4627

COMPOUND
flUMMM
ANTIMONY
ARSENIC
BMIW
BERYLLIUM
CMMIUH
CALCIUM
CHRCHIUN
COBALT
COPPER
IRON
LEAD
CYANIDE
MAGNESIUM
MANGANESE
MERCURY
NICKEL
POTASSIUM
SELENIUM
SILVER
SODIUM
THALLIUM
TIN
VANADIUM
ZINC

DETECTABLE
LIMITS

28828It
IN
S
1
11
51
SI

1
11
11
1.2
41
2
11

11
28
288
18

QUALITY
CRITERIA c

146 d
58 j

1888 j
1.9839s

ISj
58 j

1888 t

S!
288 d
58 t

8.814d
13.4 d

is;
It d

5888*

1728

398

N/A
11

7418

N/A
161

N/A
8.4

361

392 413

N/A 94898
13

3288 282

N/A 33148 E
52 73

C32]

N/A 18968

36 155

[1481

431

99418 E
12

356

34168 I
58

11218

151

[66]

588 612

N/A 161188 E

5478 1194

N/A 69730 E
231 94

46
[2129]

N/A 118888

35 42

7A-41 7A-82
11-38-83 11-38-63
NS8938 NS8939

61588

875

N/A
144
88
186

185888
182
N/A
1938
8.2
176

N/A

276

663

397

N/A

1838

N/A
113

N/A

31

7A-881
12-13-84
NE4626

[77]

331

73558 E

..............
6.5

29788 E
57

[26251

22388

37

8A-881 18A-881 BLANK BLANK BLANK
12-13-84 12-12-84 87-19-83 11-38-83 12-13-84
ME4631 NE4624 MS8276 KS8948 NE4632

[144] [72] C57]

353 298

98588 E 77888 E N/A N/A [988] E

2545 [51] 218 [98]

31898 E 31448 E N/A N/A [334] E
24 48

11.2 a 8.8
[341

[1195] [4765]
28

15138 25528 N/A N/A 1424
8.4

69 49 31
FOOTNOTES:

a- BA data indicate the presence of these »ttal contaminants in the laboratory nthod blank
b- This Htal MS also detected in the analysis of the field blank,
c- U.S.EPA Drinking Vater Duality Criteria or National Drinking Hater Standards.
d- Uater Quality Criteria for Hutan Health - Tocicity Protection (adjusted for consumption of Hater only.)
e- Secondary drinking Mter standard.
g- Utter Quality Criteria for Hman Health - U.S.EPA assigned carcinogen risk level of 18 -6 (adjusted for consumption of Hter only). One additional case of cancer in a population of
h- No advene effect level calculated by NAS/NRC.
j- Priiary drinking inter standard.
E- Value is estimated or not reported due to the prtserct of interference.
R- Spike saiple recovery is not Nithin control liiits.
[]- Positive values less than the contract required detection liiit.

N/A- Not analyzed for.
— Criteria has not bun established for this compound.



in Table 4-12 for the deep and intermediate wells. Two

wells monitor the shallow saturated zone, well 3A and 11A.

Background water quality is represented by wells 1A and 2A

in shallow sand and gravel aquifer upgradient of the site.

Inorganic analysis was not performed on well 11A samples due

to very slow well recharge.

Inorganic constituents in well 3A found exceeding water

quality standards or criteria and exceeding background

levels in 1A and 2A are barium, iron, and nickel. Barium is

only slightly above the primary drinking water standard of

1,000 ug/L. Iron is substantially above background though

it is an aesthetic (taste) concern only. Nickel exceeded

the EPA water quality criteria in well 3A although the back-

ground level in 2A also exceeded the criteria.

Inorganic constituents in the shallow confined aquifer found

exceeding water quality standards or criteria and exceeding

the background levels in wells 1A and 2A are:

o aluminum in wells 5A and 7A

o chromium in well 7A

o iron in well 5A and 7A

o lead in well 7A

o nickel in 7A
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TABLE 4-12
6«OUNDHATER INORGANIC RESULTS (ug/L)
DEEP t INTERMEDIATE NDNITORIN6 HELLS

ECC Site RI Report

DEEP INTERMEDIATE IELLS

COMPOUND

ALUMINUM
ANTIMONY
ARSENIC
BARIUM
BERYLLIUH

CADMIUM
CALCIUM
CHROMIUM
COBALT
COPPER

IRON
L£AD
CYANIDE
MAGNESIUM
NflNGflNESE

MERCURY
NICKEL
POTASSIUM
SELENIUM
SILVER
SODIUM
THALLIUM
TIN
VANADIUM
ZINC

Sawl
Da

DETECTABLE
LIMITS

2M
28
11

1M

N/A -
It
51
SI

SI
5

11
N/A -

18

1.2
*

1
11

N/fl -
11
21

2N
11

e Location: 1C-M1 1C-81 2C-881 2C-81 X-M1 3C-41
te Sawled: 87-18-83 11-89-63 17-18-83 11-29-83 17-10-63 11-31-84
ITRNuter: NS«27I MS8929 NSI272 NSI932 MS8273 16*934

QUALITY
CRITERIA c

146 d

1M8J 668 657 3tt 471 211 264
8.8839 i

11 J
58j

1888 e
388 e 688 736 671 875 1821 '1721
58 j

2MS

58 e 22 28 17 23 51 39

8.114 d 8.4
13.4 d

11 J
58 j 33 25

IBd

5988 e 19 26

4C-881 4C-882 4C-81 29-881 2B-41
87-18-83 87-18-83 11-38-83 17-19-83 11-29-83

MS8274 MS8275 MSI93S NS8271 NS8931

518 511 563 151 188

858 978 1888 928 1148

22 23 54 54

8.3 b
42 52

19 27

74

FOOTNOTES:

R-
[]-

N/A-

Qfl data indicate the presence of these wtal contaeinants in the laboratory ethod blank
This eetal Has also detected in the analysis of the field blank.
U.S.EPA Drinking Water Dual it; Criteria or National Drinkim Hater Standards.
Uater Quality Criteria for Huian Health - Tocicity Protection (adjusted for consueption of Mater only.)
Secondary drinking Mter standard.
Hater Quality Criteria for Huan Health - U.S.EPA assigned carcinogen risk level of 18 -6 (adjusted for consulption of Mater only). One additional case of cancer in a population of
No adverse effect level calculated by NAS/NRC.
Priiary drinking water standard.
Value is estimated or not reported due to the presence of interference.
Spike suple recovery is not Mithin control liiits.
Positive values less than the contract required detection lint.
Not analyzed for.
Criteria has not been established for this compound.



The aluminum levels in 5A (1,720 ug/L) and 7A (61,500 ug/L)

exceed the EPA drinking water criteria of 73 ug/L. The

background levels in 1A also exceed the criteria though not

by the same extent. Barium is higher than background in

well 7A, though it does not exceed the primary drinking

water standard of 1,000 ug/L there. Chromium exceeds the

primary drinking water standard of 50 ug/L in well 7A,

where, it is 144 ug/L. The secondary water quality standard

for iron was exceeded in all shallow wells, including

background. In wells 5A and 7A levels were substantially

higher than background. These levels are not a health

threat. Lead was twice the primary drinking water criteria

in well 7A where it was 102 ug/L. Nickel exceeded the EPA

water quality criteria in well 7A as well as the background

well 2A. Only in well 7A was it substantially higher than

the background level. In summary, shallow wells 5A and 7A

appear to have inorganic constituents in levels exceeding

background that also exceed water quality criteria or

standards. Figure 4-17 presents the distribution of

inorganic constituents exceeding background levels and water

quality criteria or primary drinking water standards.

In the deep confined aquifer inorganic constituents did not

exceed background levels. Two inorganics, manganese and

nickel, however, do exceed criteria or standards.
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Organic results for the shallow monitoring wells are pre-

sented in Table 4-13 and for the deep and intermediate wells

in Table 4-14. As discussed previously, wells 1A and 2A are

representative of background water quality.

Several organics found in these wells and other shallow as

well as deep wells are due to sampling bottle and/or labora-

tory contamination. Methylene chloride was found in nearly

all samples and field blanks. It is used in preparatory

cleaning of the VGA vials used for the samples. Acetone

also was found in numerous samples as well as field blanks.

Reagent grade acetone was used for equipment

decontamination. Tetrachloroethene and trichloroethene were

detected in wells 1A, 2A, and 5A at levels less than 9 ug/L

quantification limit during the November 29-30, 1983

sampling. These levels are not considered to be

representative of the groundwater since they were not

detected in sampling phases before and after. Also wells 1A

and 2A are upgradient of the site and would not be expected

to show contamination.

Wells 3A and 11A monitoring the shallow saturated zone were

found to be contaminated. Well 11A had high levels of

trans-1,2-dichloroethene (4,000 ug/L) and trichloroethene

(28,000 ug/L). Well 3A is contaminated with 13 VOC's.

Compounds substantially above water quality criteria are

benzene (<9 ug/L) 1,1-dichloroethane (96 ug/L), chloroform
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TABLE 4-13
GROUNDUATER ORGANIC RESULTS (ug/L!

SHftLLOU NONITORIN6 UELLS
ECC Site RI Report

Sample Location: IB-981
Date Sampled: 87-19-83

ITR Number: S2383

IB-01 lft-92 1A-881 2A-881 2A-81 2A-081 3A-881 3A-082 3S-91 3A-001 lfl-801 5A-91
11-29-83 11-29-83 12-13-84 87-19-83 11-29-83 12-13-84 87-19-83 87-18-83 11-29-83 12-13-84 87-19-83 11-38-83
S2B83 S2881 E7493 S23S4 32884 E7492 S2385 S2388 S2887 E74fl9 S2386 528 18

VOLITILE DETECTABLE QUALITY
COMPOUNDS LIMITS CRITERIA c

BENZENE
1, I, 1-TRICHLOROETHflNE
1, 1-DICH.OROETHANE
CHLOROETHANE
CHLOROFORM

1, 1-DICHLQROETHENE
TRANS-1, 2-DICHLOROETHENE
TRANS-1, 3-DICHLQROPROPENE
ETHYLBENZENE
IETHYLENE CHLORIDE

TRICHLORORUOROHETHPME
TETRflCHUJROETHENE
TOLUENE
TRICHLOROETHENE
VINYL CHLORIDE

flCETONE i
2-BUTANONE
STYRENE 1
TOTAL XYLENES

TOTAL VOC's j

5
5
5

18
5

5

5

5

5

5

5

1.67 g
1988 d
8.94 9

8.19 g

8.833 9

87 d
2400 d
(.19 9

8.19 9
9.8 g

15089 d
2.8 g
2.99

980 h
1488 m

(

5 K

129

19

9 KB 9 KB 22 11 B 3 J 8 B

9 K 9 K 9 K

9 K 9 K 9 K 9
7

9649 B 9897 B 648 3816 B 1480
9 K

9

1 27 18 8 9 18 0 256

86
116

16

8 K

7
6

1400

231

9 K 4 J

51.2
49.7 188

9 K

18
9 K

77.5
9 K 3 J

18 B 7

9 K
9 K

85.8

15038 B 490

12

329 117 8

9 KB

9 K

9 K

54.5 B

IB

BASE/NEUTRAL COMPOUNDS

FLUGRANTHEHE
ISOPHORONE
(HdTROSODIPROPLYflNINE
BIS(2-ETHYU£IYL) PHTHPLATE
DIETHYL PHTHflLflTE
CHRYSENE
PYREME

20
28

Z»
28
28
28

188 d
5588 d

21888 d 23 K
449888 d
8.8831 9
8.8031 9

20 K
28 K

28 K
28 K
30

28 K
28 K

28 K
28 K
38

TDTPL BRSE/NEUTRAL COMPOUNDS 23 118 118

TENTflTIVELY
IDENTIFIED COMPOUNDS fl

1,1-OXYBISETHIW
2HCTHYL-2-BUTMO.
TETRflHYDROFURflN
TRIPHENYLESTER PHOSPHORIC flCID

4.2
13

4.2

FOOTNOTES:
fl. Tentatively identified compound concentrations are estimated, fl 1:1 response is assuied.
B. Analyte has been found in the laboratory or field blank as wll as the sample. Indicates probable contamination.
C. Applies to pesticide parameters rtere the identification has beer, confined by GC/KS.
J. Indicates an estimated value. Unen lass spectral data indicates the presence of a compound that meets the identification criteria

and the result is less than thi specified detection hut but greater than zero.
K. Actual value, within the limitations of the method is less than the value given

N/A- Not analyzed for.
c- U.S.EM Drinking Water Quality Criteria or National Drinking Uater Standards.
d- Hater Quality Criteria for Human Health - Toxicity Protection (adjusted for consumption of nater only),
e- Secondary Drinking Uater Standard.
9- Uater Quality Criteria for Human Health - U.S.EPA assigned carcinogen risk level of 18 -£ (adjusted for comsumption of water only). One additional case of cancer in a population of lit
h- No adverse effect level calculated by NAS/NRC.
i- Nonprionty hazardous substance.
j- Total VOC's do not include the likely bottle and sampling contaminants methylene chloride and acetone, or other probable contaminants xith footnote B.
«- U.S.EPA 18-day health advisory level.

NOTE: SRKPLES ANALYZED FOR ROUTINE ORGANIC PACKAGE BUT ONLY DETECTED COMPOUNDS ORE LISTED



TABLE 4 13
6ROUNDUATER ORGANIC RESULTS (ug/L)

SHALLOW WNITORING UELLS
ECC Site RI Report

Sample Location: Sfl-881 5A-982 6<H1 6A-fl81 7A-81 7A-82 7A-881 8A-881 9A-881 18A-881 11A-«1 BLAMX-881 BLAfK BLflW
Datt Sampled: 12-12-84 12-12-84 11-38-63 12-13-84 11-38-83 11-38-83 12-13-84 12-13-84 12-13-84 12-12-84 12-13-84 87-19-83 11-38-83 12-13-84

ITR Number: E7486 E7494 S2811 E7491 S2B12 S2813 E7498 E7495 E7487 E7488 E7485 S2376 S2814 E74%

VOUTILE DETECTABLE HJflLITY
COMPOUNDS LIMITS CRITERIA c

BENZENE
1, 1, l-TRICHLOROETHflNE
1, 1-DICHLOROETHANE
CHLOROETHANE
CHLOROFORM

1, l-DICHLOROETHEME
TRANS-1, 2-OICaOROETHENE
TRANS-1, 3-DICHLOROPROPB€
ETHYLBENZM
•TTHYLENE CHLORIDE

TRmOROFLUOROMETHANE
TETRACHLOROETHENE
TOUJEMI
TRICHLOROETHEUE
VINYL CHLORIDE

ACETONE i
2-BUTANONE
STYRENE i
TOTPL XYLENES

TOTAL VOTs j

5
5
5

18
5

5

5
5
5

5

5
5

8.67g 4 J
1988 8 7
8.94 g

- 98 29
8.199 3 JB

8.833 9 9 6 8
- 13 3 J 4888
87 d

2480 d 4 J
8.19 g 3J 4J 19.5 B 16. 5 B 9KB 3J 64 2J 4J

8.19 g
8.8 a 9 K

15888 d
2.8 9 21 3 J 28888
2.19

- 4284 B 24 B 23.9 B 38.3 B 52 B 41 8 53 B
- 26 B

988 h
14*8 • 9K

8 1 8 8 9 9 187 47 3 48 32888

6

34 9 B

11.6

9 K

9 KB 188
18

i 21 16

BASE/NEUTRAL COMPOUNDS

FLUORANTHENE
ISOPHORONE
N-NITROSOOIPROPLYAMINE
BIS(2-€THYU£1(YL) PHTHflLATE
DIETHYL PHTHALATE
CHRYSENE
PYRENE

TOTAL BASE/NEUTRAL COMPOUNDS

28
28

28
28
28
28

188 d
5588 d

21888 d
448888 d
8.W31 9
8.8831 g

8 8 8 8 8 8 8 <

99

) 8 8 8 8 t 99

TENTATIVELY
IDENTIFIED COMPOUNDS A

1,1-QXYBISETHANE
2-«THYL-2-BUTANOL
TETRAHYDRORJRAN
TRIPHENYLESTER PHOSPHORIC ACID

FOOTNOTES:
A. Tentatively identified compound concentrations art estiuted. A 1:1 mponse is assumed.
B. Analjrte has been found in the laboratory or field blank as xell as the sample. Indicates probable contaiination.
C. Applies to pesticide parameters Hhere the identicication has been confirmed br 6C/MS.
J. Indicates an estimated value. *en mass spectral data indicates the presence of a compound that meets the identification criteria

and the result is less than the specified detection liiit but greater than zero.
K. Actual value, Mithin the limitations of the method is less than the value given

N/A- Not analyzed for.
c- U.S.EPA Drinking Water Quality Criteria or National Drinking Water Standards.
d- Uater Quality Criteria for Human Health - Toxicity Protection (adjusted for consumption of nater only).
t- Secondary Drinking Uater Standard.
g- Uater duality Criteria for Human Health - U.S.EPA assigned carcinogen risk level of 18 -6 (adjusted for consumption of «ter onlyl. One additional case of cancer in a population of 1,888,1
h- No adverse effect level calculated by NAS/NRC.
i- Nonpriority hazardous substance.
j- Total VOC's do not include the likely bottle and sampling contaminants tethylene chloride and acetone, or other probable contaminants mth footnote B.
r- U.S.EPA It-day health advisory level.

NOTE: SAMPLES ANALYZED FOR HDUTINi ORGANIC PACXA6E BUT ONLY DETECTED COMPOUNDS ARE LISTED



TABLE 4-14
GROUNDUflTER ORGflNIC RESULTS (ug/L)

DEEP t INTERMEDIATE MONITORING HELLS
ECC Site RI Report

DEEP HELLS INTERMEDIATE WELLS

Sample Location: 1C-88I 1C-81 2C-881 2C-81 3C-681 3C-«1 AC-881 AC-882 AC-81 2B-881 28-91
Date Sampled: 87-18-63 11-29-83 97-18-93 11-29-83 87-18-83 11-38-83 87-18-83 97-18-83 11-38-83 97-19-83 11-25-83

ITS Nuiber: 52378 S2882 S2372 S2886 S2373 S2888 S237A S2375 S2889 S2371 S2885

VQLflTILE DETECTflBLE QUALITY
COMPOUNDS LIH1TS CRITERIA c

BENZENE
1, 1, 1-TRICHLOHQETHflNE
1, 1-DICHLOROETHANE
CHLOROETHANE
CHLOROFORM

1, 1-DICHLOROETHENE
TRflNS-1, 2-DICHLOROETHENE
TWNS-t, 3-DICHLOROPROPENE
ETHYLBENZENE
KETHYLENE CHLORIDE

TRICHLOROFLUOROMETHANE
TETRflCHLOROETHENE
TOLUENE
TRICaOROETrENE
VINYL CHLORIDE

ACETONE i2-BUTANOHE
STYRENE 1
TOTAL XYLENES

TDTPL Ws j

5
5
5

18
5

5

5

5
5
5

5

5
5

8.S7 9
1988 d
8.9A 9

8.19 9

8.833 9

87 d
2*88 d
$.199 9 K 9 K B 5 K 1 2 . A B 9 K 9 K

8.19 9
8.89

1S088 d
2.8 9
2.1 9

9 KB 'l88 K 9 KB 558. 7 B 9 KB 9 KB

988 h 5 K
1488 • 9 K

8 9 5 9 8 8 9 8 9 9 9

BASE/FCUTRH. COMPOUNDS

FLuoRwmee
ISOPHORONE
M-NITROSODIPROPLY(*INE
BIS (2-ETHYU€l!YL) PHTHflLflTE
DIETHYL PHTHflLflTE
CHRYSDC
PYRDE

TOTflL BflSE/OTRflL COHPOUNDS

28
28

28
28
28
28

188 d
5588 d

21888 d
AA8088 d
8.8831 9
8.8831 9

9 9 9 8 9 8 8 9 9 9 8

TENTOTIVELY
IDOfTIFIED COKPOUMJS A

1,1-OXYBISETHfltt
2-*THYl-2-BUTflNOL
TETRflHYDRCFURflN
TRIPHENYLESTER PHOSPHORIC ACID

FOOTNOTES:
PL Tentatively identified compound concentration are rstiuted. A 1:1 response is assuwd.
B. Analyte has been found in the laboratory or field blank as Hell as the saipte. Indicates probable contamination.
C. Applies to pesticide parameters Nhere the identicication has oeen confined by 6C/MS.
J. Indicates an estimated value. When lass spectral data indicates the presence of a compound that «eets the identification criteria

and the result is less than the specified detection hut but greater than zero.
K. Actual value, Mithin the 1 nitit ions of the Kthod is less than the value given

N/A- Not analyzed for.
c- U.S.EPfl Drinking Uater Duality Criteria or National Drinking Hater Standards.
d- Uater Quality Criteria for Huian Health - Tomcity Protection (adjusted for consumption of water only),
e- Secondary Drinking Hater Standard.
g- Hater Quality Criteria for Human Health - U.S.EPA assigned carcinogen risk level of 19 -6 (adjusted for consumption of Hater only). Ore additional case of cancer in a population of
h- No adverse effect level calculated by NAS/NftC.
i- Nonprionty hazardous substance.
j- Total VOC's do not include the likely bottle and sampling contaminants aethylene chloride and acetone, or other probable contaminants mth footnote 9.
m- U.S.EPB 18-day health advisory level.

NOTE; SflMPLES ANALYZED FOR ROUTINE DRWNIC PACXflGE BUT ONLY DETECTED COMPOUNDS ARE LISTED



(<9 ug/L), 1,1-dichloroethene (10 ug/L), trans 1,

3-dichloropropene (77.5 ug/L), trichloroethene (9 ug/L), and

vinyl chloride (85.8 ug/L). Well 3A also contained five

base/neutral compounds, one of which, pyrene, was

quantifiable. Pyrene was found at 30 ug/L, substantially

higher than the water quality criteria.

Organic groundwater contaminants in the shallow sand and

gravel aquifer were found in wells 7A, 8A, 9A, and 10A. The

following VOC's were most significant:

o 1,1-dichloroethane, well 8A

o chloroethane, wells 7A and 10A

o If If dichloroethene, wells 7A, 8A, and 10A

o trichloroethene, well 8A

Figure 4-18 presents the distribution of total volatile

organics and total base/neutrals.

No organic groundwater contaminants were found in the wells

monitoring the deep confined aquifer.

In summary, the greatest organic contamination was found in

the shallow saturated zone at well 11A, with lesser amounts

at well 3A. The shallow sand and gravel aquifer was found

to be contaminated at wells 7A, 8A, and 10A. The deep aqui-

fer was not found to be contaminated.
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Residential Well Results. Six residential wells were

sampled and analyzed for the full CLP inorganics and

organics data packages (Figure 4-19). Inorganic results are

presented in Table 4-15. Quality assurance review of

laboratory data found reliability of the inorganic analysis

to be strongly suspect and not considered useable. As

discussed in Chapter 3, however, previous analysis of

residential well samples has not found inorganics exceeding

water quality standards with the exception of one sample at

the Jennings well with lead at 93 ug/L.

Organic contamination was not found in any residential wells

although acetone was reported in one sample, likely intro-

duced during sampling.

CONCLUSIONS AND OBSERVATIONS

Onsite soil investigations showed soil to be heavily contam-

inated, primarily with organic contaminants. Results of the

hydrogeologic investigation have shown the existence of four

hydrogeologic units in the area, a shallow saturated zone, a

shallow sand and gravel aquifer, a clayey silt and silty

clay zone, and a deep confined aquifer.

Migration of soil contaminants to the shallow saturated zone

has occurred onsite as evidenced by high levels of contami-

nants in well 11A. Further leaching of soil contaminants to

GLT424/104 4-26
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TABLE 4-15
RESIDENTIAL iELL INORGANIC RESU.TS (ug/L)

ECC Site RI Report

COMPOUND

ALUMINUM
ANTINDNY
ARSENIC

BERYLLIUM
CflDMiUM
CALCIUM
CHROMIUM
COBALT
COPPER
IRON
LEAD
CYANIDE
MAGNESIUM

MERCURY
NICKEL
POTASSIUM
SELENIUM
SILVER

SODIUM
THALLIUM
TIN
VANADIUM
ZINC

FOOTNOTES:

Sample Location: RU883 RU884 RU885
Veil Name: Bankert Rousch Jemings

DETECTABLE DUALITY
LIMITS CRITERIA c

288 - 4B2i 447i [661 i
28 146 d * > *
18 58 j 25 28 [71

188 1888 j [91 [5.5] 383
5 8.8839 g i * *
i ii j * « »
- - 325i 418i 183888
18 58 j * * C3.6]
58 - * « t
58 1888 e * * [42]

58 388 e (14] [9.2] 3298
5 5ij * t 6.8

18 288 d * t *
- - 228 488 48988
18 58 e « * 133

8.2 8.814 d » « *
48 13.4 d [7] [11] [16]
- - N/A N/A N/A
2 18 j * t

18 58 j > •

- 381888i 388888 15388
18 18 d * *
28 - t *

288 - t t
18 5888 e • « 134

a- Qfl data indicate the presence of these metal contaminants in the laboratory
b- This mttal was also detected in the analysis of the field blank.

RW885 (duplicate)
Jemings

131 i
t

23
t
t

t
348i
i
i
t

[11]
i
t

245
t
t

[7.81
N/A
*
*

363888
*
*
ft
*

method blank

RU886
Holly

[97] i
i
[7]
278
*

t
57288

[8.91
t

1118
ft
t

26288
33.9

t
(19. 3]

N/A
t

[7.7]
31388i

t
t
ft

49.2

RU887
Vandergriff

498i
*

24
[2.4]
i

ft

171i«
[18.3]

*

*
*
«

298
*

>
[8]
N/A
t
*

268888
ft
ft
t
*

BLANK

486i
*

18
ft
*
«

48
[4.5]

ft
C3]

[39]
ft
ft
ft
«
(
*

N/A
*
ft

143888
ft
*
ft
t

c- U.S.EPA Drinking Uater duality Criteria or National Drinking Uater Standards.
d- Uater Quality Criteria for Huun Health - Tocicity Protection (adjusted for
e- Secondary drinking water standard.
g- Uater Quality Criteria for Human Health - U.S.EPA assigned carcinogen risk
h- No adverse effect level calculated by NAS/NRC.
i- Value has been corrected for the amount of contaminant in the lab blank.
j- Primary drinking water standard.
E- Value is estimated or not reported due to the presence of interference.
R- Spike sample recovery is not within control limits.

[]- Positive values lets than the contract required detection limit.
N/A- Not analyzed for.

*- Less than laboratory detection limit (laboratory did not specify the limit)
— Criteria has not been established for this compound.

consumption of water only. )

level of 18 -6 (forconsumption of water only). One additional ca i of cancer in a population of 1,8881888.



the saturated zone is expected to be greatly slowed due to

the presence of a compacted clay cap on the northern half of

the site and the continued existence of the concrete pad on

the south half of the site.

The shallow sand and gravel aquifer has been shown to be

contaminated with inorganics and organics in well 7A and

lesser amounts of organics in wells 8A and 10A. Because of

the presence of the NSL site east of ECC, it cannot be

definitively stated that the source of contamination in

wells 3A and 7A is ECC though the contaminants are

consistent with those found onsite. Organic contamination

in wells 8A and IDA is likely due to onsite soils at ECC

since they are directly downgradient of ECC contaminated

soils and not NSL.

Contamination of the shallow sand and gravel aquifer may

have occurred either via migration through the silty clay

till onsite or through contaminated water and sediment in

the former cooling water pond. As discussed perviously, the

cooling pond intersected the shallow sand and gravel

aquifer.

The deep confined aquifer below the site has not been found

to be contaminated. Future migration of onsite contaminants

to the deep aquifer is highly unlikely due to the upward

vertical hydraulic gradient.
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Migration of contaminants to the nearest residential wells

surrounding the site is not indicated by the results of the

residential well sampling.

SURFACE WATER AND SEDIMENTS

A well-developed drainage pattern exists in the area

surrounding the ECC site. The principal surface drainage

features are Eagle Creek and Finley Creek, an associated

tributary. Two minor surface drainage features are adjacent

to the site. An unnamed ditch flows south along the eastern

site boundary and converges about 1,000 feet downstream from

the site with Finley Creek. The other unnamed ditch flows

southeast along the western and southern site boundaries

before discharging near the southeast corner of the site,

into the unnamed tributary of Finley Creek. Finley Creek

converges with Eagle Creek about one-half mile southwest of

the site. Eagle Creek then flows south for about 10 miles

before discharging into the Eagle Creek Reservoir. The site

is located outside the 100-year flood plain. Enclosed in

Appendix C of this report are aerial photographs and a

topographic map illustrating the area surrounding the ECC

and NSL sites.

Natural surface water runoff from the area surrounding the

site flows toward the unnamed tributary of Finley Creek or

toward Finley Creek. The ECC site has been capped with clay
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as part of the surface cleanup activities. Surface water

runoff from the northern part of the site largely flows

south where a berm along the edge of the concrete pad

redirects runoff west to the ditch. Runoff from the

concrete pad flows south and is routed through a pipe at the

southeast corner of the site and to the unnamed ditch.

Before capping, runoff was directed to the cooling pond and

occasionally overflowed to the unnamed ditch.

SCOPE AND METHODS

The purpose of the initial surface water and sediment sampl-

ing effort was to determine the extent of contamination in

the unnamed ditch (east of the site), Finley Creek, and

Eagle Creek. Previous ISBH and USGS sampling efforts have

demonstrated contamination of surface water and sediment

downstream from the ECC and NSL sites as shown in Chapter 3.

Four surface water samples and six sediment samples were

taken on July 18, 1983, at locations in the unnamed ditch

and Finley Creek identified in Figure 4-20. Surface water

samples were collected at mid-depth of the stream with

stainless steel dippers. Sediment samples were a composite

of 6 to 14 cores from 1 to 3 inches long taken within a

10 foot square area. Details of sampling methods are

described in Appendix A.

GLT424/104 4-29



-; ̂ :&*m

LEGEND

Ba l̂ga NORTHSIDE SANITARY LANDFILL

0 ECC SITE

^ SURFACE WATER AND SEDIMENT
W SAMPLING LOCATIONS (APPROXIMATE) 2000

SCALE IN FEET

4000

FIGURE 4- 20
SURFACE WATER AND
SEDIMENT SAMPLING
LOCATIONS
ECC Rl REPORT



Three onsite surface water samples were collected on Decem-

ber 12, 1984, during the Phase 3 monitoring well sampling

when sampling team members observed visibly contaminated

water ponding on the clay cap onsite. The samples were col-

lected from small areas of ponded water in the north half of

the site (Figure 4-21). The site had been capped with

1 foot of clay previously. Sample bottles were filled by

immersing in the ponded water. Inorganic samples were field

filtered prior to preservation.

RESULTS

Surface water and sediment samples were analyzed for concen-

trations of pollutants in four categories: inorganics, vol-

atile organics, base/neutrals, and pesticides and PCB's.

A summary of inorganic results for the surface water samples

is presented in Table 4-16 and a summary of inorganic

results for sediments is presented in Table 4-17. Inorganic

surface water data show elevated concentrations of aluminum,

iron and manganese at SW-002 in the unnamed ditch upstream

of the ECC and NSL sites. All three of these constituents

are at levels above water quality criteria or standards at

this location as well as downstream of ECC and NSL at SW-003

and SW-004. Manganese was also found at elevated levels at

all 3 onsite sample locations. Mercury was found at SW-003

and SW-004 though detection in the field blank indicates it

GLT424/104 4-30



EC?7A "E"£D|A1- INVESTIGATION MONITORING WELL

A SURFACE WATER SAMPLE LOCATION

NOTE: All w«ll loc«tiont vt »ftroximtn

50 ISO

SCALE IN FEET

FIGURE 4-21
ONSITE SURFACE WATER
SAMPLE LOCATIONS
ECC Rl REPORT



Table 4-16
INORGANIC ANALYTICAL RESULTS

SURFACE HATER SAMPLES
ECC SITE (ug/L)

Compound

aAluminum
Chromium
Barium
Beryllium
Cobalt
Copper
Iron
Nickel
Manganese
Zinc bBoron
Vanadium
Silver

Arsenic
Antimony
Selenium
Thallium
Mercury
m, a,bTin
Cadmium
Lead

SW-001 SW-002 SW-003 SW-004-01 SW-004-02 Blank SW-007 SW-008 SW-009
7/18/83 7/18/83 7/18/83 7/18/83 7/18/83 7/18/83 12/12/89 12/12/89 12/12/89

3,050 340 490 440 [69] [71] [80]
15

180 [108] [92] [173]

[13]
280 4,460 890 1,410 1,420 [80] [77] [83]
47 [21]
190 580 76 130 130 1,708 1,534 1,300

36 41 79

[9.2]

6

c c c
0.2 0.4 0.3 0.2

Cyanide 0.007 0.013 0.005 0.008 0.013

QA data indicate poor or marginal recovery of these spiked metals.
QA data indicate the presence of these metal contaminants in the laboratory
method blank,cThis metal also detected in the analysis of the field blank.
[ ] - positive values less then the contract required detection limit,
blank = not detected.
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Table 4-17
INORGANIC ANALYTICAL RESULTS

SEDIMENT SAMPLES
ECC SITE

a
Compound

Aluminum
Chromium
Barium
Beryllium
Cobalt
Copper
Iron
Nickel
Manganese
Zinc
Boron
Vanadium
Silver

Arsenic
Antimony
Selenium
Thallium
Mercury
Tin
Cadmium
Lead

Cyanide

Percent Moisture

1

SD-001

2,172
4
45

<0.45
<4.5

7
8,598

<4
161
<29
<9
<18
<0.9

<0.9
<2

<0.2
<0.9
<0.02

<2c
1.65
19.0

33

45

SD-002

9,744
13
102
0.6
<12
23

18,624
21
499
75
<10
23
<1

<1
<2

<0.2
<1

<0.02
<2
2.3
11.5

<19

48

SD-003

4,326
13
44

<0.48
5.3
19

12,415
13
275
52
<10
<19
<1

<1
<2

<0.2
<1

2.25
<2

1.83
31.3

38

48

SD-004

2,890
5
31

<0.25
<4
13

8,900
11
170
33
<5
<10
<0.5

<0.5
<1

<0.1
<0.5
<0.01

<1
0.82
17.5

<10

b

SD-004
(Duplicate)

3,050
6
35

<0.25
16
16

8,080
10
158
39
<5
<10
<0.5

<0.5
<1

<0.1
<0.5
0.02
<1

0.78
32.3

196

b

SD-005

5,928
11
66

<0.57
<9
23

18,696
23
413
64
<11
<23
<1.1

<1.1
<2

<0.2
<1.1
0.05
<2c

1.41
48

73

56

SD-006

2,850
<5.7
27

<0.57
<5.7

9
9,257
<11
239
<30
<11
<23
<1.1

<1.1
<2

<0.2
<1.1
0.05
<2

1.30
6.8

<23

44

Blank

200
9
<5

<0.25
<2.5
<2.5
120
<2

<0.75
<2
<5
<18
<0.5

<0.5
<1

<0.1
<0.5
0.04

<1
0.26c
1.9

<10

b

Concentrations expressed as mg/kg per dry unit weight except SD-004 and SD-004 duplicate.
Sample quantities were insufficient to determine moisture content.
QA review indicates that these data should be regarded as qualitative indication
of the presence of these metals because the concentrations are below the lowest
quantitative standard.
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to be a sampling or laboratory contaminant. In summary,

inorganic results do not show contamination of offsite

surface water from either ECC or NSL at the locations

sampled. Onsite inorganic contamination is limited to

manganese.

Sediment inorganic results downstream of ECC showed only

lead at concentrations above upstream levels. Lead was

48 mg/kg at SD-005 in the unnamed ditch whereas upstream of

ECC and NSL it was 11.5 mg/kg. At location SD-005 the con-

taminant source could either be ECC or NSL.

Organic results are summarized in Tables 4-18 and 4-19 for

the surface water and sediments, respectfully. Organic con-

tamination of offsite surface water was limited to location

SW-004. Compounds found at concentrations exceeding quanti-

fication limits were chloroethane, 1,1-dichloroethane,

1,1,1-trichloroethane, vinyl chloride, trans-1,2-dichloro-

ethene and trichloroethene. Only 1,1-dichloroethane, vinyl

chloride, and trichloroethene exceeded EPA water quality

criteria at the 10 cancer risk level.

Five tentatively identified organic compounds were also

found in SW-004, though only one compound was confirmed in

the duplicate sample.
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Table 4-18
ORGANIC ANALYTICAL RESULTS (UG/L)

SURFACE WATER SAMPLES
ECC SITE

SW-001
7/18/83

SW-002
7/18/83

SW-003
7/18/83

SW-004-01
7/18/83

Compound

Base/Neutral Compounds3

4-chloro-3-methyl phenol
phenol
2-methyl phenol
4-methyl phenol
bis(2-ethylhexyl)phthalate
di-n-octyl phthalate
isophorone

Volatilesb

< 20

1,1,1-trichloroethane
1.1-dichloroethane
chloroethane
1.2-transdichloroethene
methylene chloride
tetrach1orethene
trichloroethene
vinyl chloride
ethyl benzene
toluene
acetone
2-butanone
total xylenes

< 5 < 5 < 5

120
45
12
330
< 5
< 5
67
10

SW-004-02
7/18/83

Blank
7/18/83

110
45
12
330
< 5
< 5
68
11

3,100

SW-007
12/12/89

30̂
92
27
89

240

56

34
83
29
240

13C
82

1,100
560
47

SW-008
12/12/89

SW-009
12/12/89

87

42

86
18
160

26
220
150
16C

120

17C
86

13

2C
6
30
16
11

Nonpriority Pollutants/
Hazardous Substances

o-xylene

Tentatively Identified Compounds

1,1,1-trichloro-l,2,2-trifluoroethane
trichloroethene
2,3,4-trimethyIhexane
2,4-dimethyIheptane
1,4-dioxane
tetrahydrofuran

< 5

6.9
14
22
10

< 5

13 14

7.1

aQA review identified base/neutral results of 7/18/83 samples as semiquantitative because the average surrogate recovery is <40 percent.
0V review identified the volatile results of 7/18/83 samples acceptable due to good QA analytical results despite the fact that the analyses
were run after expiration of the acceptable holding period.
Indicates an estimated value.

Blank = not detected.
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f f
Table 4-19

ORGANIC ANALYTICAL RESULTS
SEDIMENT SAMPLING

ECC SITE

Compound SD-001 SD-002 SD-003

Base/Neutral Compounds

bis(2-ethylhexy1)phthalate
benzo(a)anthracene
benzo(a)pyrene
benzo(b)fluoranthene
benzo(k)fluoranthene
chrysene
benzo(ghi)perylene
dlbenzo(a,h)anthracene
indeno(1,2,3-cd)pyrene

Volatiles

methylene chloride
fluorotrichloronethane

Nonprlority Pollutants/
Hazardous Substances

< 4.5 < 4.8
< 4.8

6.1

SD-004
SD-004

(Duplicate) SD-005

912

SD-006 Blank

440
< 800C

< 800°
< 800°
440°

< 800°
< 800°
< 800°

2.5 < 3 9.1 < 4.4 < 3.6

benzole acid
4-methylphenol

TENTATIVELY IDENTIFIED COMPOUNDS

c
Base/Neutral Compounds

< 4,000
960 680

dichloromethane
2-methy1-1-pentene
1,3-dimethylbenzene

170
860

310

Concentrations expressed as ug/kg per dry unit weight except SD-004 and SD-004 duplicate.o
Concentrations reported per wet unit because sample quantities were
insufficient to determine dry unit weight.
"Base/neutral analysis results were determined to be semiquantitative due to
low recoveries in surrogate samples.
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Three additional compounds (methylene chloride, o-xylene,

and tetrachloroethene) were detected in surface water

samples; however, concentrations were below quantifiable

limits. Contamination of samples by methylene chloride is

probably due to sample bottle contamination. Bis

(2-ethylhexyl) phthalate was also detected in the upstream

sample SW-002, but only in concentrations below the

quantifiable limit.

Onsite ponded water was found to be contaminated with vola-

tile and base/neutral compounds. All 3 locations showed

contamination with location SW007 showing higher levels and

more compounds. Several of the volatile compounds had also

been detected at the offsite location SW-004. These were

1,1,1-trichloroethane, 1,2-transdichloroethene, tetrachloro-

ethene and trichloroethene.

ECC site records and chemical analysis data implicate the

ECC site as the source of contaminants identified at loca-

tion SW-004. ECC site records report that chlorinated

hydrocarbon solvents were processed at the facility.

Further, drainage patterns direct over land flow from the

vicinity of the ECC and NSL site towards sampling location

SW-004. Sampling location SW-003 is approximately 750 feet

upstream of location SW-004 on Finley Creek but receives

runoff only from the NSL site. Surface water from this
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sampling location was not found to be contaminated by

chlorinated hydrocarbons.

Organic sediment contaminants were limited primarily to the

base/neutral and acid fractions. Contaminants above the

quantifiable limit are:

o methylene chloride at all locations

o bis (2-ethylhexyl) phthalate at SD-005

o benzo(a)anthracene at SD-004

o chrysene at SD-004

o 4-methyl phenol at SD-004

Methylene chloride appeared in all samples including the

blank and may be a sample bottle contaminant. SD-004

contaminants were not found in the duplicate sample with the

exception of a 4-methyl-phenol. The base/neutral

contaminants found at SD-004 were not found in any of the

Phase 1 or 2 onsite soil samples. As a result it is not

believed that ECC is the source of this potential

contamination.

CONCLUSIONS AND OBSERVATIONS

From the analysis of these results, the following

conclusions are drawn:
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o Surface water runoff from the ECC site is directed

towards the unnamed tributary of Finley Creek or

towards Finley Creek.

o Inorganic contamination of surface water does not

appear to be occurring offsite in the vicinity of

ECC.

o Inorganic sediment contamination in the vicinity

of ECC is limited to lead in the unnamed ditch.

o Organic contamination of offsite surface water is

limited to location SW-004. Contaminants consist

almost entirely of chlorinated hydrocarbons.

o Surface water ponded on the clay onsite was found

to be contaminated with a variety of base/neutral

and volatile compounds.

o ECC site records and chemical analysis data impli-

cate the ECC site as a source of organic contami-

nants detected in location SW-004.

o Organic contamination of sediments possibly

resulting from the ECC site was found at SD-005

(bis(2-ethylhexyl)phthalate) in the unnamed ditch

and SD-004 in Finley Creek (4-methyIphenol).
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Chapter 5

CONTAMINANT MIGRATION AND FATE

INTRODUCTION

This chapter is divided into two sections: general discus-

sion of the present and potential pathways of contaminant

migration in terms of the possible receptors; and a discus-

sion of the migration and fate of contaminants at the ECC

site. Due to the large number of contaminants found onsite,

specific indicator chemicals were chosen as representative

of the range of contaminants based on concentration, migra-

tion potential, degradation rates, toxicity, and carcinogen-

icity. The indicator chemicals chosen are listed in

Table 5-1.

POTENTIAL PATHWAYS OF MIGRATION

CONTAMINANT SOURCE

As a result of initial remedial measures, the original

sources of contamination at the ECC site have been

eliminated. The current source at the site is the

subsurface soil which contains high concentrations of

organic compounds as described in Chapter 4.
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Table 5-1
INDICATOR CHEMICALS AT ECC

Chloroform

Kethylene Chloride

1,1,2-Trichloroethane (1,1,2 TCA)

1,1,1-Trichloroethane (1,1,1 TCA)

Trichloroethene (TCE)

Tetrachloroethene (PCE)

Ethylbenzene

Toluene

Phenol

PCB's

Bis(2-ethylhexyl)phthaiate

Di-n-butyl phthalate

Diethyl phthaiate

Dimethyl phthaiate
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PATHWAYS

Figure 5-1 illustrates the potential pathways for

contaminant migration.

Onsite Soils

Although the ECC site was covered with a clay cap upon

completion of surface cleanup activities, samples from

ponding surface water indicated the presence of organics.

Though soil samples of the cap were not analyzed, it is

presumed they are contaminated with the organics detected in

the ponding surface water samples. These contaminants could

volatilize or be transported as dust particles entrained by

wind or transported in surface water runoff. Below the cap,

heavily contaminated soil could be a risk to receptor

populations since any future excavation might bring

contaminants to the surface. Once chemicals are at the

surface, receptors (plants and wildlife, as well as humans)

may be subject to inhalation, ingestion and direct contact

of harmful compounds.

Transport of contaminants from onsite soils is also likely

through leaching. As water infiltrates through the

contaminated soil, it will desorb many compounds and

eventually leach into the groundwater in the shallow

saturated zone. This is presently the case as the
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groundwater samples from the shallow saturated zone were

found to be contaminated with volatile organics.

Groundwater

Once contaminants have entered the groundwater, several

pathways of migration are possible. As mentioned previously

in this report, four hydrologic units are located under the

ECC site. In the past, contaminants could potentially

migrate downwards from the shallow saturated zone and

contaminate the lower sand and gravel aquifer. Low level

contamination found in the shallow sand and gravel aquifer

onsite indicates that this probably has occurred.

Alteration of site characteristics during surface cleanup,

however, has made this an unlikely migration pathway

presently or in the future. The cooling pond, which was

hydrologically connected to the shallow sand and gravel

aquifer, has been cleaned of contaminated water and

sediments, and backfilled with clean fill material. Onsite

ponding water has also been removed, thus eliminating the

downward vertical gradient. Water can no longer pond

onsite, and vertical gradients between the shallow saturated

zone and the shallow sand and gravel aquifer are upward.

However, future excavation at the site could cause ponding

of water onsite and reverse the gradient and enable downward

migration of contaminants into the shallow sand and gravel

aquifer.
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Evidence of downward migration of contaminants from the

shallow sand and gravel to the deep confined aquifer was not

found and is highly unlikely now or in the future due to the

upward vertical gradient. Existing low level contaminants

in the shallow sand and gravel aquifer will likely migrate

south and discharge to the unnamed ditch or Finley Creek.

Receptors could potentially contact the groundwater if pot-

able wells are constructed within the zones of

contaminantion.

In summary, the most probable pathways for contaminant tran-

sport in the groundwater are through migration from the

shallow saturated zone or from the shallow sand and gravel

aquifer to the unnamed ditch or Finely Creek.

Surface Waters

Both the unnamed ditch and Finley Creek receive groundwater

and surface water runoff from the ECC site. Contaminants in

the surface water may volatilize, precipitate or adsorb in

sediments, or remain in solution and be transported down-

stream to Big Eagle Creek and eventually the Eagle Creek

Reservoir. Receptors may be exposed by wading in the creek,

ingesting contaminated water, or ingesting fish which have

bioaccumulated contaminants.

Sediments
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Contaminants within stream sediment may dissociate and

reenter solution or may be scoured and resuspended in high

flow and carried downstream. During low flow periods

contaminated sediments may be exposed along the stream banks

and may be transported as dust.

MIGRATION AND FATE OF INDICATOR CHEMICALS

Given the nature of contamination at ECC and the potential

pathways of migration, indicator chemicals were assessed in

terms of their behavior in soils, groundwater, and aquatic

systems. Emphasis was placed on the mobility and

persistence of each chemical. Mobility is important because

it determines the rate of chemical migration away from the

site. Persistence is important because it determines if a

chemical will remain in the environment long enough to reach

a receptor.

CHARACTERIZATION OF INDICATOR CHEMICALS

Table 5-2 lists some of the important physical-chemical pro-

perties of each indicator chemical. No inorganics were

selected as indicators since only cadmium, lead, and zinc

were found at concentrations above typical ranges in more

than one sample. Considering the soils characteristic of

the site and the physical-chemical properties of the

inorganics, transport will be minimal.
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Table 5-2
PHYSICAL-CHEMICAL PROPERTIES OF INDICATOR ORGANICS

Boiling

Volatile Organics

1,1,2-trichloroethene
1,1,1-trichloroethane
Tetrachloroethene
Trichloroethene
Toluene
Chloroform
Methylene chloride
Ethylbenzene

Molecular
Weight

133.41
133.41
165.83
131.39
92.13
119.38
84.99
106.2

Point
(°oa

133.8
74.1
121.0
87.0
110.6
61.7
39.8
136.2

Vapor Pressure
(torr)

d»:Q
97.0

Q
14. 0,

Q

57.9°
Q

28.7
150<5d
350.0

7d

Solubility
(mg/L)

d
4,500

480-4,400
150-200
1,100
535

8,200
20,000

Q
152

Log Row

2.17
2.17
2.88
2.29
2.69
1.97
1.25
3.15

Kd6

0.18
0.18
0.94
0.24
0.60
0.12
0.022
1.74

Acid Compounds

Phenol 94.11 181.8 0.8 93,000 1.46 0.036

Base/Neutral Compounds

Bis(2-ethylhexyl)phthalate 391.0 386.9
Dimethyl phthalate 194.2 282.0
Diethyl phthalate 222.2 298.0
Di-n-butyl phthalate 278.3 340.0

0.01
0.01
0.05
O.I9

896
4,320

13

8.7 660,000
2.12 0.16
3.22 2.05
5.2 195

Other Organics

PCB 1260
1232

375.7
232.2

4.05x10
4.06x10

_-5f
-3f

0.0027
1.45

7.14
3.2

17,000
1.95

Boiling point at 760 torr.
torr = 1 mm of mercury (Hg).
Row = octanol-water partition coefficient.
Vapor pressure/solubility at 20°C.
K = soil-water partition coefficient

£Vapor pressure/solubility at 25°C.
9Vapor pressure/solubility @ 115°C
vapor pressure/solubility @ 70°C.
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It is important to note that the actual migration and fate

of the contaminants depend largely on the physical-chemical

features of the site such as temperature, pH, percent soil

moisture, geochemistry, soil type, and oxidation-reduction

potential. Other factors that must be considered are

potential reactions between chemicals and the formation of

transformation byproducts. For example, under certain

conditions tetrachloroethene is believed to breakdown to

trichloroethene, and then to the "cis" form of

dichloroethene and then to vinyl chloride. Each of the

byproducts are compounds that would pose a health threat to

receptors. It is beyond the scope of this project to

research the migration and fate of all the byproducts;

however, their significance should be recognized.

Table 5-3 provides a summary of the environmental behavior

of the indicator organic compounds. Summaries are provided

for three key sectors of the environment: subsurface soils

and groundwater, surface soils, and aquatic systems. Poten-

tial transformation and transfer mechanisms are listed for

each indicator chemical. Transformation mechanisms act to

change the form of a chemical, while transfer mechanisms

partition the chemical between media (e.g., volatilization

is a water-air transfer; sorption is a water-soil transfer).

The persistence of a chemical in a given sector of the

environment is generally controlled by transformation

mechanisms and volatilization. Chemical mobility in a given

GLT301/57 5-6



Table 5-3 (P«ge 1 of 2)
SUMMARY OF ENVIRONMENTAL BEHAVIOR OF INDICATOR ORGANIC COMPOUNDS IN
SUBSURFACE SOILS, GROUNDUATER, SURFACE SOILS AND AQUATIC SYSTEMS

Subsurface Soils and Groundvater Surface Soils

Transformation

Compound

1,1,1-Trlchloroe thane

1,1, 2-Irichloroe thane

Tetrachloroethene

Trichloroethene

Toluene

Chloroform

Methylene Chloride

Ethylbenzene

Polychlorlnated Blphenyls

Phenol

Phthalates

Oxidation

I

I

8.8 Bos

10.7 DOS

I

I

I

I

I

I

I

Hydrolysis

6 BOS - 1 yr

6 BOS - 1 yr

I

I

I

1-3,500 yrs

1-70* yrs

I

I

I

I

Blodegradation

P"

Pa

P'

Pa'

Pb

P8

P

P
b,edays-Bos

S

P

Transfer

Sorption

I

I

I

I

I

I

I

I

S

I

sf

Transformation

Oxidation

I

I

P

P

P

I

I

P

I

P

I

Hydrolysis

P

P

I

I

I

P

P

I

1

I

P

Photolysis

I

I

I

I

P

I

I

P

Pe

P

I

Blodegradatlon

I

I

I

1

Pb

P'

P

P
_

days-aos

S

P

Transfer

Volatilization

S

S

S

S

S

S

S

S

mos-yrs

P

I

Sorption

I

I

I

I

I

I

I

I

S

I

sf

Notes: S - Significant

I - Insignificant

M - Moderate

P - Possible

Under anaerobic conditions.
Under aerobic conditions.
Clear, well aerated systems.
Waters high in Iron and copper.
Depends on degree of cnlorlnatlon.
Depends on the cosipound.
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Table 5-3 (Page 2 of 2)

Aquatic Systems

Transformation

Compound

1,1,1-Trlchloroe thane

1, 1, 2-Trichloroe thane

Tetracbloroethene

Irlchloroetbene

Toluene

Chlorofom

Methylene Chloride

Ethylbenzene

Polychlorlnated Biphenyls

Phenol

Fhthalates

Oxidation

1

I

8.8 BOS

10.7 BOS

P

1

I

P

1

S

I

Hydrolysis

6 BOS - 1 yr

6 DOS - 1 yr

I

I

I

1-3,500 yrs

1-704 yrs

I

I

I

P

Photolysis

1

I

I

I

P .

I

I

P

P'

P

1

Blodetradation

P*

Pa

P4

P"

Pb

P

P

P

day* -BOS '

S

P

Transfer

Volatilisation

Bin - hrs

mln - hrs

Bin - hrs

Bin - days

hrs

Bin - hrs

Bin - hrs

5 - 6 hrs

BOS - yrs

P

I

Sorptlon

I

I

I

I

I

I

I

1

S

I

sf

Notes: S - Significant

I - Insignificant

M - Moderate

P - Possible

Under anaerobic conditions.
Under aerobic conditions.
Clear, well aerated systems.
Waters high in iron and copper.
Depends on degree of chlorinatlon.
Depends on the compound
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sector is mainly controlled by sorption. Both tables list

if the mechanism has a significant (S), insignificant (I),

or moderate (M) impact on behavior. In cases where the

significance is uncertain or dependent on environmental

conditions, the mechanism is denoted as possible (P).

Environmental behavior profiles are provided in Appendix C

for each indicator chemical. The following section summar-

izes site characteristics important to contaminant

transport.

KEY SITE CHARACTERISTICS

Groundwater

The key site characteristics are rate of leachate flow to

the shallow saturated zone and travel time of groundwater

from the site to both the unnamed ditch and Finley Creek.

Using an estimated 7.8 inches of recharge water per year to

the shallow saturated zone, the leachate rate was calculated

as 568 gallons per year per square foot (200 liters/per year

per square meter). Groundwater velocities for the shallow

saturated zone were calculated assuming flow from the

eastern portion of the site is directed to the unnamed ditch

and that flow from the northern and western portions is

directed to either the unnamed ditch or Finley Creek. The

average horizontal gradient for the eastern portion was
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estimated to be 0.05 feet per foot and for the northwestern

portion to be 0.02 feet per foot. An effective porosity of

0.20 was used and the average hydraulic conductivity was
-5estimated as 10 centimeters per second. The resulting

groundwater velocities are 1.0 ft/yr for the northwestern

portion and 2.6 ft/yr for the eastern portion. Contaminant

velocities and travel times were then calculated using

retardation factors.

In the shallow sand and gravel aquifer, the average
_2hydraulic conductivity was estimated to range from 10 to

10~ centimeters per second and the porosity was assumed to

be 0.30. Using an average gradient of 0.03 feet per foot,

the groundwater velocities were calculated to be around 100

to 1,000 feet per year.

Surface Water

Flow rate in the unnamed ditch was estimated to be 0.1 cfs

and flow in Finley Creek reportedly ranges from 0.1 to

4 cfs. Assuming a 1 fps velocity in the ditch, the travel

time for contaminants to reach Finley Creek would be from 5

to 20 minutes. Finley Creek discharges into Big Eagle Creek

which has a flowrate ranging from 25 cfs to 150 cfs. Big

Eagle Creek eventually discharges into the Eagle Creek
9 9Reservoir which contains between 4.7 x 10 and 8.1 x 10

gallons of water.
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INDICATOR CHEMICAL TRANSPORT AND FATE

The site-specific behavior of the indicator chemicals can be

discussed in terms of the profiles presented in Appendix C

and some basic site characteristics. It is convenient to

group the indicator chemicals as follows given similarities

in their behavior: volatile organics, phenols, phthalates,

and PCB's. Transport and fate of the indicator chemicals

are based on a literature review and site characteristics.

Due to the relatively limited literature available and the

many estimates and assumptions necessary, the transport and

fate calculated here are gross best estimates only. Actual

transport and fate may vary by orders-of-magnitude.

Methodology

In order to estimate degradation (whether biotic or abiotic)

it was assumed that degradation occurred according to the

formula:

C = C - c to ———
T +tm

where: t =

c =

co =

T =m

time

concentration at time t

initial concentration

half-life; time when c = }c
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Assuming the curve remains linear until t=T , half-life val-

ues were calculated from first order rates found in the lit-

erature (Half-lives were also obtained from the literature).

Each indicator compound was researched individually and

wherever possible degradation rates were obtained for each

compound under the various site conditions (i.e., soil,

groundwater, surface water, and air). When values could not

be found in the literature, rates for those compounds were

assumed to be the same as structurally similar compounds.

Using average and maximum concentrations for c and the

derived concentration for c, the above equation was solved

for t. An example calculation is shown in Appendix C.

The methodology assumes that as a compound degrades and

becomes limiting, the degradation rate approaches zero. The

equation is an adaptation of the Michaelis-Merten

relationship and results in a more conservative estimate of

degradation than a simple first order rate equation. Each

compound was considered the sole source in the degradation

process and no effects from temperature changes or chemical

interactions were considered.

Volatile Organics

Although volatile organics were detected in ponding surface

water, they should readily volatilize and should not persist

in surface soils or ponding water at the ECC site.
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Volatiles are present in elevated concentrations in the

subsurface soil. Overall volatile organics exhibit high

mobility and are therefore most likely to be leached out of

the contaminated soil. If leaching is prevented, it is

estimated that all the indicator volatiles except 1,1,1-TCA,

TCE, and PCE will degrade (by either biodegradation or

abiotic degradation) to acceptable levels within 10 years.

(Acceptable levels are assumed to be concentrations in the

soil which will not result in excess lifetime cancer risk

greater than 10 or daily chemical intakes greater than the

acceptable daily intakes based on the assumptions outlined

in the Endangerment Assessment in the next chapter.)

Degradation of PCE to acceptable levels is estimated to take

less than 10 years based on site average concentrations but

from 100 to 500 years based on maximum concentrations. TCE

and 1,1,1-TCA are estimated to degrade to acceptable levels

in less than 100 years and 20 years, respectively, at site

average concentrations and from 500 to 1,000 years at

maximum concentration.

Under existing site conditions, the volatile organics will

leach from the unsaturated soil into the groundwater and

slowly migrate towards the unnamed ditch or Finley Creek.

Estimated concentrations in the groundwater are shown in

Table 5-4. The travel times to reach the surface waters

will vary greatly depending upon the compound, soil proper-

ties, the hydraulic conductivity, and the travel distance.
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Table 5-4
ESTIMATED CONCENTRATIONS OF VOLATILE ORGANICS

IN GROUNDWATER DUE TO LEACHING

Compound

Chloroform
Methylene Chloride
1.1.1-TCA
1.1.2-TCA
TCE
PCE
Toluene
Ethylbenzene

Concentration (ug/L)
Average

188
101,250

40,250
25

100,000
4 , 0 0 0

28,250
5,500

Maximum

6 ,000
3,500,000
1,100,000

825
275,000

50,000
133,750

38,000
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Estimates for travel time from the eastern portion of the

site to the ditch are as follows:

methylene chloride 20 to 70 years
chloroform 30 to 120 years
1.1.1-TCA 40 to 150 years
1.1.2-TCA 40 to 150 years
TCE 50 to 200 years
toluene 100 to 400 years
PCE 150 to 600 years
ethylbenzene 300 to 1,000 years

These estimates were based on a hydraulic conductivity of

10~ cm/sec and would be an order-of-magnitude less using
-410 cm/sec (i.e., 2 to 7 years for methylene chloride).

Estimates for travel time from the northwestern portion of

the site to the ditch and Finley creek are as follows:

o Unnamed Ditch:

methylene chloride 250 years
chloroform 400 years
1.1.1-TCA 500 years
1.1.2-TCA 500 years
TCE 650 years
toluene 1,300 years
PCE 2,000 years
ethylbenzene 3,400 years

o Finley Creek:

methylene chloride 600 years
chloroform 1,000 years
1.1.1-TCA 1,300 years
1.1.2-TCA 1,300 years
TCE 1,600 years
toluene 3,200 years
PCE 5,000 years
ethylbenzene 8,400 years

Again these estimates were calculated using a hydraulic con-

ductivity of 10 cm/sec.
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Considering the significant travel times, 1,1,1-TCA and

1,1,2-TCA will likely experience degradation given the mag-

nitude of their hydrolysis rates. Because the groundwater

is relatively shallow, it is likely that aerobic conditions

exist. If this is the case, trichloroethene and

tetrachloroethene will also experience some degradation.

Degradation of the remaining volatiles does not appear

likely, but will depend on the actual conditions. Some

species of bacteria, for instance, have been shown to be

able to degrade ethylbenzene.

Assuming no degradation of the compounds, concentrations in

the surface waters following complete mixing with the

groundwater are listed in Table 5-5.

Concentrations in the surface waters due to discharge of

contaminated water from the shallow sand and gravel aquifer

are estimated to be the following:

1,1-Dichloroethene 0.024 to 0.24 ug/L

TCE 0.064 to 0.64 ug/L

Methylene chloride 0.19 to 1.9 ug/L

PCE 0.03 to 0.3 ug/L

(assuming K = 10 cm/s)
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Table 5-5
ESTIMATED CONCENTRATIONS OF VOLATILE ORGANICS IN SURFACE

WATER DUE TO GROUNDWATER DISCHARGE

Compound

Chloroform

Methylene
Chloride

1,1,1-TCA

1,1,2-TCA

TCE

PCE

Toluene

Ethylbenzene

Unnamed
Ditch*

0.31

170

70

0.04

170

7

50

10

Unnamed
Ditch

0.1

60

25

0.014

60

3

16

3

Finley Creek

0.01 to 0.1

6 to 60

2.5 to 25

0.001 to 0.014

6 to 60

0.3 to 3

1.6 to 16

0.3 to 3

Concentrations in the unnamed ditch due to groundwater discharge from the eastern portion
of the site.
Concentrations in the unnamed ditch due to groundwater discharge from the northwestern
portion of the site.
Concentrations in Finley Creek due to groundwater discharge from the northwestern portion
of the site. Concentrations vary depending on the flow rate.

NOTE: Concentrations were estimated assuming a hydraulic conductivity of 10 cm/s.
Values would be 10 times higher using 10 cm/s.
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The volatiles that reach the surface waters should readily

volatilize if environmental conditions (e.g., temperature)

are favorable. Any contaminants remaining in the surface

water would experience a 1:8 to a 1:40 dilution upon

entering Big Eagle Creek and then a further dilution within

the Eagle Creek reservoir.

Once in the atmosphere, the volatiles should degrade via

photooxidation. The volatiles should not be found in high

concentrations in the surface water sediments. Figure 5-2

summarizes the transport and fate of the volatile organics

at ECC.

Phenols

Phenol in the subsurface soil is already below acceptable

levels and is estimated to degrade at a rate which would

result in only trace levels remaining after 5 to 10 years.

Phenol is easily desorbed from soil, however, and would

readily leach into the groundwater. Phenol concentrations

in groundwater are estimated to be about 80 mg/L based on

average soil concentrations and about 4,000 mg/L based on

maximum soil concentrations. Estimates of travel times from

the eastern portion of the site to the unnamed ditch range

from 20 to 80 years using a hydraulic conductivity of 10

cm/sec. Travel time from the northwestern portion of the
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- UNNAMED DITCH = 200 TO 500 ug/l
- FINLEY CREEK- 17 TO 200 ug/l

NOTES:
1. THE UNNAMED DITCH IS WITHIN 15 FEET OF THE SITE ALONG THE EASTERN SITE BOUNDARY.

2. DUE TO RELATIVELY LIMITED LITERATURE AVAILABLE ON TRANSPORT AND FATE AND THE
MANY ESTIMATES AND ASSUMPTIONS NECESSARY, THE TRANSPORT AND FATE SHOWN HERE,
ALTHOUGH BEST ESTIMATES, MAY ACTUALLY VARY BY OROERS-OF-MAGNITUDE.
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site to the ditch and Finley Creek using 10~ cm/sec are

estimated to be 300 years and at least 650 years,

respectively.

Degradation will most likely occur considering the long

travel time and the biodegradability of phenol. Assuming no

degradation, phenol concentrations are estimated to be on

the order of 50 to 150 ug/L in the ditch. Phenol

concentrations in Finley Creek following mixing are

estimated to be about 5 to 50 ug/L. If degradation is

considered, the concentrations are estimated to be in the

range of 0.2 to 10 ug/L in the ditch, and 0.9 to 30 ug/L in

Finley Creek depending on travel time (k = 10 cm/sec).

Once in the surface waters phenol should degrade more

rapidly since aeration enhances the reduction of phenol by

microorganisms.

Volatilization of phenol will not be significant, nor will

sorption in surface water sediments. Figure 5-3 summarizes

the transport and fate of phenols at ECC.

Phthalates

Phthalate esters in the subsurface soil are already below

acceptable levels and are estimated to biodegrade to trace

levels within 100 to 200 years.
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The phthalates found at ECC exhibit a range of physical-

chemical properties. Bis(2-ethylhexyl) phthalate and

di-n-butyl phthalate both have low solubilities and high

soil-water partition coefficients. Diethyl and dimethyl

phthalate have much higher solubilities and much lower par-

tition coefficients. Consequently, the latter two exhibit

some mobility within the environment and will leach from the

contaminated soil into the groundwater. Only trace concen-

trations of bis(2-ethylhexyl)phthalate and di-n-butyl phtha-

late will appear in the groundwater:

Concentration (ug/L)

Average Maximum

Diethyl phthalate 50 1,100

Dimethyl phthalate 125 2,000

Di-n-butyl phthalate 0.50 10

Bis(2-ethylhexyl)phthalate 0.005 0.15

Estimated travel times from the eastern portion of the site

to the unnamed ditch range from 40 to 150 years for dimethyl

and 300 to 1,100 years for diethyl phthalate using

10~ cm/sec. Travel times for the norths

the site are orders of magnitude higher.

10~ cm/sec. Travel times for the northwestern portion of

Degradation will most likely occur since biodegradation is a

significant mechanism in the ultimate fate of the phthalate
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esters. However, concentrations in the unnamed ditch are

estimated to be less than 4 ug/L assuming no degradation.

Estimated concentrations in Finley Creek are even lower and

will be reduced considerably if degradation is considered.

Volatilization of phthalates will not be a significant path-

way since they have very low vapor pressures. Phthalates

should not be able to migrate to surface water sediments

except in trace quantities unless there is direct runoff or

discharge to the creek. Once in the surface water the

phthalates will adsorb readily and tend to persist in the

sediments. Figure 5-4 summarizes the transport and fate of

phthalates at ECC.

PCB's

PCB's will tend to persist in surface and subsurface soils.

Some degradation may occur in onsite surface soils through

volatilization, photolysis, and biodegradation. Subsurface

degradation will be limited and (as with surface soils) will

vary with the type of PCB mixture. Degradation to

acceptable levels is estimated to take 50 years at site

average concentrations and approximately 100 to 2,000 years

at maximum concentrations.
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FINLEY CREEK - 650 TO 1,300 YRS..

SURFACE WATER CONCENTRATIONS:
WITH DEGRADATION IN GROUNDWATER
UNNAMED DITCH » 0.2 TO 10ug/l
FINLEY CREEK • 0.9 TO 30 ug/l

NOTES:
1. THE UNNAMED DITCH IS WITHIN 15 FEET OF THE SITE ALONG THE EASTERN SITE BOUNDARY.

2. DUE TO RELATIVELY LIMITED LITERATURE AVAILABLE ON TRANSPORT AND FATE AND THE
MANY ESTIMATES AND ASSUMPTIONS NECESSARY, THE TRANSPORT AND FATE SHOWN HERE,
ALTHOUGH BEST ESTIMATES, MAY ACTUALLY VARY BY ORDERS-OF-MAGNITUDE.

3. VALUES ARE BASED ON K-10"5 cm/S.
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PCB's readily adsorb to soil and have low solubilities. Of

the two detected at ECC, only 1232 will leach into the

groundwater and only in trace concentrations (25 ug/L based

on average soil concentrations). PCB's are, however, not

likely to migrate within the aquifer. If PCB's enter the

ditch or creek by surface runoff or direct discharge, they

would absorb readily to the sediments. Figure 5-5

summarizes the transport and fate of PCB's at ECC.

GLT301/57
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Chapter 6

ENDANGERMENT ASSESSMENT

INTRODUCTION

This endangerment assessment analyzes the potential human

health and environmental impacts of the ECC site in the ab-

sence of any remedial action (the no action alternative).

It has two components, the public health evaluation and

environmental assessment, which are discussed relative to

each of the appropriate environmental media: soil,

sediment, groundwater and surface water. Potential receptors

are identified along with the hazardous substances present

the environmental media. Both the quantitative and

qualitative impact of contaminants on the public health and

the environment are evaluated.

PURPOSE

An endangerment assessment is a determination of the magni-

tude and probability of actual or potential harm to public

health, welfare, or the environment by the threatened or

actual release of a hazardous substance. Before taking

action under Section 106 of CERCLA to abate the hazards or

potential hazards at a site, the EPA must be able to

properly document and justify its assertion that an imminent
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hazard exists. The endangerment assessment provides this

documentation and justification.

DEFINITION OF PROBLEM

Earlier chapters of this report have shown that

environmental media at the ECC site have become contaminated

with over 80 organic and inorganic chemicals (Table 6-1).

The potential human health effects associated with exposure

to many of these chemicals affect a range of human organ

systems including the respiratory, nervous, circulatory,

digestive, dermal, and urinary systems. Fourteen of the

chemicals found at this site are potential human carcinogens

(Table 6-2).

Chapter 5 of this report discusses the environmental fate

and transport of site contaminants. The primary releases

will be from soil to groundwater and then to surface water.

The population at risk consists of current and future human,

plant, and wildlife populations residing on or adjacent to

the ECC site. These populations are defined in greater

detail in the public health evaluation and the environmental

assessment in sections of this chapter.

Human exposure to contaminants is dependent on the environ-

mental media in which the contaminant is present and the
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Table 6-1 (Page 1 of 3)
SUBSTANCES DETECTED AT ECC DURING THE REMEDIAL INVESTIGATION

Compound

VOLATILES

Soils Sediments Groundwater

Offsite
Surface
Waters

Benzene
Chlorobenzene
1,1,1-Trichloroethane
1,1-Dichloroethane
1,1,2-Trichloroethane
Chloroethane
Chloroform
1,1-Dichloroethene
Trans-l,2-Dichloroethene
Trans-l,3-Dichloropropene
Ethylbenzene
Methylene Chloride
Fluorotrichloromethane
Tetrachloroethene
Toluene
Trichloroethene
Vinyl chloride
Acetone
2-Butanone (HER)
4-Methyl-2-Pentanone
Styrene
o-Xylene
2-Hexanone
p-Chloro-m-Cresol
Phenol
Benzoic Acid
2-Methylphenol
4-Methylphenol

BASE/NEUTRALS

X
X
0
X

X
X
0
X
X
X

X
X
X
X
0
0
0

X
0

X
0
0
0

xs

s
0

0
xs
xs
s
0
xs
xs

xs
xs
xs
xs
0
OS

0
s

xs
s
xs

1,2-Dichlorobenzene
Fluoranthene
Isophorone

0

X
XS

X - Substances quantitatively assessed for risk in endangerment assessment.
0 = Substances not quantitatively assessed because a cancer potency or

acceptable daily intake value is not available.
S = Substance compared to standard, criteria, or guideline.
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Table 6-1 (Page 2 of 3)

Compound Soils Sediments Groundwater

Offsite
Surface
Waters

Naphthalene
bis(2-Ethylhexyl) Phthalate
Benzyl Butyl Phthalate
di-n-Buyl Phthalate
di-n-Octyl Phthalate
Diethyl Phthalate
Dimethyl Phthalate
Crysene
Benzo(ghi) Perylene
Fluorene
Phenanthrene
Pyrene
2-Methylnapththalene

PCS'S/PESTICIDES

0
X
0
X
0
X
X
0
0
0
0

xs
xs

xs

S

PCB-1232
PCB-1260

X
X

INORGANICS

Antimony
Arsenic
Aluminum
Barium
Berylium
Cadmium
Cobalt
Calcium
Chromium
Copper
Iron
Lead
Magnesium

X
X
0
0
X
X
0
0
X
0
0
X

X
X
0
0
X
X
0

0
X

xs
S
0
S

0
0
xs
S
S

xs
0

X - Substances quantitatively assessed for risk, in endangerment assessment.
0 - Substances not quantitatively assessed because a cancer potency or

acceptable daily intake value is not available.
S » Substance compared to standard, criteria, or guideline.
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Table 6-1 (Page 3 of 3)

Manganese
Potassium
Sodium
Nickel
Selenium
Mercury
Silver
Thallium
Tin
Vanadium
Zinc
Cyanide

Compound

X

X

0

X

Sediments

X
X
X
X
X
0
0
X
X

Groundwater

0
xs
xs
xs
X
xs

Offsite
Surface
Waters

X " Substances quantitatively assessed for risk in endangerment assessment.
0 » Substances not quantitatively assessed because a cancer potency or

acceptable daily intake value is not available.
S = Substance compared to standard, criteria, or guideline.

GLT412/30
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Table 6-2
POTENTIAL CARCINOGENS DETECTED AT ECC

Benzene
1,1,2-Trichloroethane
Chloroform
1,1-Dichloroethene
Methylene Chloride
Tetrachloroethene
Trichloroethene
Vinyl chloride
PCB (Total)
Arsenic
Berylium
Cadmium0
Chromium0
Nickel0

Carcinogen
By U.S. EPA
Carcinogen
Assessment
Group

X
X
X
X
X
X
X
X
X
X
X
X
X
X

International Agency
for Research on.
Cancer Category
1 2A 2B 3

X

X

X

X

X

X

X
X

X
X

X
X
X
X

X

Potencies set by U.S. EPA Carcinogen Assessment Group (CAG)
.(U.S. EPA, Dec. 1984) .
International Agency for Research on Cancer Classification

(WHO 1982):
1 - Human carcinogen
2A - Probable human carcinogen, positive animal carcinogen

with limited evidence of human carcinogenicity.
2B - Probable human carcinogen, positive animal carcinogen

with insufficient data on human carcinogencity.
3 - Data inadequate to be classified as to carcinogenicity

in humans.
°Carcinogen by inhalation route only.

GLT360/71



current and future use of the site and adjacent property.

Contact with contaminants by natural population is governed

by the environmental media contacted and the habitat and

range of the population. The potential exposure pathways at

ECC are listed in Table 6-3.

PUBLIC HEALTH EVALUATION

INTRODUCTION

The intent of the public health evaluation is to identify

potential threats to human health in the absence of remedial

action. It is assumed that the site has the potential for

unrestricted future development under the no action alterna-

tive. This public health evaluation section characterizes

the population at risk, describes the risk assessment

approach, and presents summaries of the public health risk

by media. Appendix E presents the risk assessment by media

in greater detail.

Population at Risk

The ECC site is in Union Township of Boone County, Indiana.

The 1982 population of Union Township was 1,827. There are

no population projections available for Union Township at

present, however, based on past trends the population of
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Release Source Transport Media

1 Fugitive Dust Air

Air

2 Volatilization Air
from soil

3 Site runoff Surface Water

k Site runoff Surface Water

5 Site runoff Surface Water
(fish)

6 Site runoff Surface Water

7 Soil

8 Soil

9 Soil

10 Groundwater

11 Groundwater

12 Groundwater

13 Groundwater

14 Groundwater

Direct content

Direct content

Direct content

Discharge to
surface water

Direct Use
(wells)

Direct Use
(wells)

Direct Use
(wells)

Direct Use
(wells)

Table 6-3 (Page 1 of 2)
POTENTIAL EXPOSURE PATHWAYS

Exposure Point Exposure Route

Onsite and Offsite Inhalation

Onsite and Offsite Ingestion

Onsite and Offsite Inhalation

Potential Population
____Exposed_____

Human-current and future

Human-current and future

Human-current and future

Unnamed ditch/
Finley Creek/
Eagle Creek

Unnamed ditch/
Finley Creek/
Eagle Creek

Unnamed ditch/
Finley Creek/
Eagle Creek

Unnamed ditch/
Finley Creek/
Eagle Creek

Onsite

Onsite

Onsite

Unnamed ditch/
Finley Creek/
Eagle Creek

Onsite

Onsite

Onsite

Offsite

Direct contact Human-current and future
(dermal absorption)

Inhalation of vola- Human-current and future
tllize compounds
(intermedia transfer
to air)

Ingestion of fish Human-current and future

Direct contact/
ingestion

Dermal absorption

Ingestion

Ingestion

Same as #3, 4, 5, 6

Ingestion

Inhalation

Fish and other aquatic
species

Human-current and future

Human-current and future

Terrestrial species

Human-current and future

Human-current and future

Dermal Absorption Human-current and future

Same as #11, 12, 13 Human-current and future
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Union Township could double by the year 2000. The zoning

for the area around the site is shown in Figure 6-1.

There are approximately 30 residences within a 1/2 mile

radius of the ECC site. Assuming development of 1 acre

lots, the number of residences within a 1/2 mile radius of

the ECC site could increase to around 300. There are

currently no hospitals, schools, or nursing homes in the

immediate area. Residents could become potentially at risk

if they contacted contaminated soil, groundwater, surface

water or biota on or adjacent to the ECC site. Exposure

will be limited by location of residence (example:

upgradient versus down gradient from site), lifestyle

(example: fishing versus not eating fish), and frequency of

contact.

The unnamed ditch flows into Finley Creek which empties into

Big Eagle Creek. Big Eagle Creek ultimately flows into Big

Eagle Creek Reservoir which is one of the drinking water

sources for Indianapolis. If contaminants reach the

reservoir then users of the reservoir could be at risk.

Approach

The concentration of contaminants found in the environmental

media during the remedial investigation as well as

concentrations of contaminants projected (see Chapter 5) for
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those media on the basis of the environmental fate and

transport are used in this evaluation. Complete exposure

routes are assessed using both present and predicted

concentrations of contaminants at exposure points.

The concentration of chemicals at exposure points is

compared to relevant or applicable standards, criteria, and

guidelines where appropriate. These include the Safe

Drinking Act Maximum Contaminant Levels (MCL's), and Clean

Water Act Ambient Water Quality Criteria.

The exposed population's current and projected intake of

selected compounds is estimated. This is performed for car-

cinogenic compounds and toxicants (noncarcinogens).

For the carcinogens present that are given cancer potencies

by the U.S. EPA Carcinogen Assessment Group (CAG)(U.S. EPA,

December 1984), an excess lifetime cancer risk is calculated

by each appropriate exposure route. Excess lifetime cancer

risk is defined as the incremental increase in the probabil-

ity of getting cancer compared to the probability if no

exposure occurred. For example, a 10~ excess lifetime

cancer risk would represent the risk resulting from an

exposure that would increase cancer incidence by one case

per million people exposed. The equation used for the

estimation of excess lifetime cancer risk assessments is:
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Risk = 1 - exp(-[dose x cancer potency])

The use of this equation for computing risk is presented in

Appendix D.

A comparison is made, by exposure route, between the pro-

jected intakes for the potentially exposed population and

the acceptable intakes for each toxicant (noncarcinogen) for

which an acceptable daily intake (ADI) has been established.

An ADI is the amount of toxicant (in mg/day for a 70-kg per-

son) that is not anticipated to result in any adverse

effects after chronic exposure to the general population

including sensitive subgroups (Dourson, Stara, 1983) .

Some compounds do not have ADI's, cancer potencies, or stan-

dards and criteria. Of these compounds, those which are in

significant concentrations or are of toxicological/public

health importance are examined qualitatively.

Two exposure settings are defined to estimate the potential

risks from development and use of the site and the areas

adjacent. The residential setting assumes the potential for

construction of residences at or adjacent to the site. This

includes excavation of contaminated subsoil which could be

placed into a garden or child play area. Residents could

inadvertently ingest contaminated soil during outside activ-

ities and soil could be transported into the home on hands,
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clothing, or by pets. Exposure to soil, however, is limited

by weather conditions. It is assumed that the shallow

groundwater below the site is used for domestic wells.

The adult worker setting assumes that a light industrial or

commercial development occurs at the site. As in the res-

idential setting, subsurface soil may be excavated during

the construction and left on the surface and the shallow

groundwater is used for wells. The workers are assumed to

spend a significant part of their day in outdoor activities,

but their exposure to the soil is also limited by weather as

well as duration of work periods.

Limitations

When assessing public health risk it is reasonable to be

conservative and assess upper bound situations. The risk

assessment process uses specific assumptions, generaliza-

tions and recognized standard estimations. These assump-

tions and estimations are listed in Table 6-4.

The risk assessment process involves considerable uncer-

tainty. The uncertainty is derived from availability of

data, scientific judgments and assumptions that may or may

not accurately reflect actual conditions. A listing of

these uncertainty factors is presented in Appendix D.
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Table 6-4 (Page 1 of 2)
RISK ASSESSMENT ESTIMATION AND ASSUMPTIONS

Assumption or Estimation Comment

Exposure constant over 70 years

Concentration of contaminants
constant over 70 years

Conservative assumption.

Conservative assumption. Not
all degradation rates are
available.

Absorbed dose equal to 100% of amount
ingested

Years in lifetime = 70
Adult body weight = 70 kg
Adult water consumption -
2L/day

Soil consumption:
10 grams/day/ - "pica" child;
1 gram/day/average child;
0.1 gram/day/adult;
0.5 gram/day/adult worker.

For carcinogens: lifetime
average water ingestion
rate(LAWI)=0.035 L/kg-body
weight/day; lifetime average
soil ingestion rate
(LASI) =0.028 gAg body weight/
day

Correction of LASI to account
for climatic influence:
0.013 g/kg body weight/day for
residential setting;

0.00013 gAg body weight/day
for occupational setting.

In calculating downstream concentra-
tions of contaminant dilution is only
mechanism for reducing concentration.

Values for absorption
efficiency are not readily
obtainable. Using absorption
efficiency as low as 25 percent
would not reduce the excess
lifetime cancer risk level by
an order-of-magnitude.

U.S. EPA standard values used
in deriving risk

Based on work of Kimbrough,
et. al. (1984), and Schaum
(U.S. EPA, 1983).

These are age and time weighted
rates over a 70 year lifetime
to account for the relatively
higher ingestion rates per kg
of body weight in younger age
classes (see Appendix D).

See Appendix D.

Conservative assumption.
Actually volatilization would
be the major environmental
fate of volatile compounds.



Table 6-4 (Page 2 of 2)

Assumption or Estimation Comment

The site has the potential for
unrestricted future residential
and commercial development.

Part of the definition of no
action.

In assessing projected release
of contaminants from soil to
groundwater, the contaminants
are treated as if they release
at the same rate.

The actual release ratio vary
by contaminant due to physical
and chemical characteristics.

No degradation in groundwater.

Contaminants release at the
same rate from groundwater to
surface water.

Conservative assumption to
assess upper bound risk.

The actual release rates vary
due to physical and chemical
characteristics. Assumption
made to keep assessment simple.

Maximum concentrations in
groundwater are resprentative
of entire zone.

Values of less than
quantification limit are
treated as if they are equal to
the quantification limits.

Conservative assumption to
assess upper bound risk.

Conservative assumption to
assess upper bound risk.

Dilution of groundwater to
unnamed ditch is 1:600.

Based on estimated groundwater
flow and estimated flow in the
unnamed ditch.

Dilution of unnamed ditch to
Finley Creek ranges from 1:2 to
1:40 and the dilution of Finley
Creek to Eagle Creek ranges
from 1:40 to 1:130.

Based on limited USGS stream
gaging.

No volatilization of compounds
in surface water.

wjr/GLT360/65
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SOIL

The soil assessment is limited to subsurface soil exposure.

Exposure to contaminated subsurface soils could only occur

if the site is developed and soils are excavated. There is

indirect evidence from the site surface water data that the

"clean cover" of imported material in the northern area of

the site may be contaminated. Without soil data this sur-

face material cannot be assessed.

The ECC site was separated into two areas, northern (covered

by imported material) and southern (covered by cement pad)

(see Figure 4-2), for the evaluation of potential exposure

of the public to site contaminants in the subsurface soils.

The analysis is based on average and maximum contaminant

concentrations found in the soil test pits in the northern

area and the soil borings in the southern area.

For assessing the exposure to contaminated soil, the

residential lifetime soil ingestion rate is estimated as

0.013 g/kg body weight/day (about 9 ounces per year) and the

occupational lifetime soil ingestion rate is estimated as

0.00013 g/kg body weight/day (about one-tenth ounce per

year). Adult soil ingestion could be as low as zero. It is

assumed that exposure to contaminated soil is limited by

climatic conditions such as precipitation, or frozen ground.

In this area of Indiana, conditions suitable to limit

GLT90/5 6-8



exposure occur 53 percent of the year (NOAA, 1980) . See

Table 6-4 for exposure assumptions and Appendix D for a more

detailed description of derivation of soil exposures.

Ingestion

If the site is developed, outdoor activity on or adjacent to

the site by people and pets provides access to contaminated

soils. Contaminanted soil may be airborne during dry

periods and adhere to hands and clothing, or it can be

inhaled and inadvertently ingested.

A summary of the estimated risks attributed to ingestion of

contaminated soil is shown in Table 6-5 (see Appendixes D

and E for more detail on the derivation of risks). For

example, the excess lifetime cancer risk for a residential

setting from the soils in the northern portion of the ECC

site could be 4 x 10 for maximum concentrations and
-44 x 10 for average concentrations. The primary chemicals

contributing to the risk are tetrachloroethene,

trichloroethene, and PCB's.

Estimated daily chemical intakes in Table 6-6 show that

xylenes, lead, and ethylbenzene exceed published Acceptable

Daily Intakes (ADI's) at the ingestion rate of 10 grams of

soil per day and xylenes and lead exceed ADI's at the 1 gram

per day ingestion rate.
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Table 6-5 (Page 1 of 2)
SUMMARY OF EXCESS LIFETIME CANCER RISK FROM INGESTION OF SOIL

FROM THE ECC SITE

Contaminant
Concentration

Scenario

Maximum

Maximum

Average

Average

Setting

Residential

Occupational

Residential

Occupational

Location

Southern Area
Intermediate
Soil Depth

Southern Area
Intermediate
Soil Depth

Southern Area
Intermediate
Soil Depth

Southern Area
Intermediate
Soil Depth

Major
Chemicals
of Concern

Chloroform
Tetrachloroethene
Trichloroethene

Chloroform
Tetrachloroethene
Trichloroethene

Chloroform
Tetrachloroethene
Trichloroethene

Chloroform
Tetrachloroethene
Trichloroethene

Total Excess
Lifetime
Cancer Risk

4 x 10"

_7
^ x 10

-68 x 10

-8
8 x 10

Maximum

Maximum

Residential

Occupational

Southern Area
Deep Soil Depth

Southern Area
Deep Soil Depth

Trichloroethene
Chloroform
Tetrachloroethene

Tr ich1oroe thene
Chloroform
Tetrachloroethene

3 x 10-8

3 x 10
-10

Average

Average

Residential

Occupational

Southern Area
Deep Soil Depth

Southern Area
Deep Soil Depth

Trichloroethene
Chloroform
Tetrachloroethene

Trichloroethene
Chloroform
Te trach1oroethene

6 x 10
-9

6 x 10-11



Table 6-5 (Page 2 of 2)

Contaminant
Concentration

Scenario

Maximum

Maximum

Average

Average

Maximum

Maximum

Average

Average

Setting Location

Residential Northern Area
Shallow Soil
Depth

Occupational Northern Area
Shallow Soil
Depth

Residential Northern Area
Shallow Soil
Depth

Occupational Northern Area
Shallow Soil
Depth

Residential Northern Area
Intermediate
Soil Depth

Occupational Northern Area
Intermediate
Soil Depth

Residential Northern Area
Intermediate
Soil Depth

Occupational Northern Area
Intermediate
Soil Depth

Major
Chemicals
of Concern

PCB
Trichloroethene
Te trach 1 or oe thene

PCB
Trichloroethene
Tetrachloroe thene

PCB
Trichloroethene
Te trach loroe thene

PCB
Trichloroethene
Te trach loroe thene

PCB's
Arsenic

PCB's
Arsenic

PCB's
Arsenic

PCB's
Arsenic

Total Excess
Lifetime
Cancer Risk

it x ID*3

_r

4 x 10

3 x 10"

-63 x 10

8 x lO*4

-6
8 x 10

2 x 10"

2 x lo"7

GLT90/35



Table 6-6
SUlflARY OF COMPOUNDS EXCEEDING ACCEPTABLE DAILY INTAKE

FROM SOIL INGESTION Al IKE ECC SITE

Dally Chemical Intakes
Using Maximum Concentrations

Average Chemical Intakes
Using Average Concentrations

Location

South Pad
Intermediate Depth

South Fad Deep Depth

North Test Pits
Shallow Depth

Chemical
ADI

(ug/day)

Maximum
Concentration

ug/kg

8 1 gm
Soil/Day
(ug/day)

9 0.1 g*
Soil/Day
(ug/day)

Minimum
Concentration

ug/kg

Ethylbenzene
Xylenes
Lead

North Test Pits
Intermediate Depth Cadmium

Lead

9,500
1,200
100

170
100

1,500,000
6,800,000
376,200

27,000
1.15,200

15,000
68,000
3,762

270
4,152

1,500
6,800
376

27
415

150
680
38

3
41

145,800
629,900
71,700

3,900
60,200

1,458
6,299
717

39
602

149
630
72

15
63
7

0.4
6

Compounds present did not exceed ADI.
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Dermal Absorption

The amount of soil that comes in contact with human skin

depends on factors such as behavior, soil type, weather con-

ditions, and exposed skin area. These factors are highly

variable, therefore estimation of dermal soil contact is

difficult. Additionally, dry absorption rates for the vari-

ety of compounds found in the soil are not available. The

data that do exist are based primarily on animal studies and

extrapolated to humans which introduces uncertainty because

of differences in skin properties. Because of these

factors, a quantification of risk associated with dry absor-

ption of compounds in soil is impractical. Only the quali-

tative statement that dermal exposure could increase risk

can be made.

Dust Inhalation

Variables such as wind erosion, the organic content of soil,

exposed surface area, and body absorption mechanisms make

quantification of risk from dust inhalation difficult and

tenuous. Only the qualitative statement that exposure

through dust inhalation could increase risk can be made.
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SEDIMENT

For the assessment of human exposure to sediment, the

unnamed ditch and the Finley Creek sampling points are

treated as separate exposure points. The analysis is based

on maximum sediment contaminant concentrations attributable

to the ECC site at each point. The maximum concentrations

are used due to the limited number of sample points. It is

assumed that residences and work places are or could be

adjacent to areas of contaminated sediment and sediment may

not be covered by water during low flow periods of the year.

As with soils, both residents and adult workers in the area,

could incur health risks resulting from exposure to contam-

inated sediment during outside activities, or if sediment is

transported into houses on hands, clothing, or by pets. The

ingestion rates developed for soils are also used for sedi-

ments .

Ingestion

As a result of outdoor activity adjacent to the streams and

river, people and pets have access to contaminated sediment.

Contaminated sediment may be airborne during dry periods and

adhere to hands and clothing or be ingested.
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A summary of the estimated risks attributed to ingestion of

contaminated sediments is shown in Table 6-7, (see

Appendixes D and E for more detail on the derivation of the

risks.) For example, the excess lifetime cancer risk for

the residential setting near sampling point 004 in Finley
— 11Creek is than 2 x 10 for maximum concentrations. The

primary chemical contributing to the risk is methylene

chloride. Estimated daily chemical intakes in Table 6-8

show that lead exceeds a derived ADI at sampling point 004.

Dermal Absorption and Dust Inhalation

The same restrictions on the quantification of risk for the

dermal absorption and inhalation of soils also is true for

sediments.

GROUNDWATER

Groundwater is a major transport and release media for con-

taminants from the ECC site. The shallow saturated zone and

the shallow sand gravel aquifer are the two portions of the

groundwater impacted by contaminants from the ECC site.

Over 40 compounds are found in the groundwater with the vol-

atile compounds being of most concern. Any risk from

groundwater comes from it's direct use or the discharge of

groundwater to surface waters. Direct use of groundwater
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Table 6-7
SUMMARY OF EXCESS LIFETIME CANCER RISK
FROM EXPOSURE TO SEDIMENT FROM ECC SITE

Contaminant
Concentration

Scenario

Maximum

Maximum

Maximum

Maximum

Maximum

Maximum

Setting

Residential

Occupational

Residential

Occupational

Residential

Occupational

Location

003

003

004

004

005

005

Major
Chemicals
of Concern

Methylene Chloride

Methylene Chloride

Methylene Chloride

Methylene Chloride

Methylene Chloride

Methylene Chloride

Total Excess
Lifetime
Cancer Risk

-4
5 x 10

_,
5 x 10

2 x 10

7 x 10'11

-137 x 10
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Table 6-8
SUMMARY OF COMPOUNDS EXCEEDING ACCEPTABLE DAILY INTAKE

FROM SEDIMENT INGESTION AT THE ECC SITE

Location

SD003

SD004

SD005

Chemical

a

Lead

a

ADI
(ug/day)

100

Maximum
Concentration

ug/kg

15,500

Daily Chemical Intakes
Using Maximum Observed Concentrations

@ 10 gm
Soil/Day
(ug/day)

155

@ 1 gm
Soil/Day
(ug/day)

15

@ 0.1 gm
Soil/Day
(ug/day)

Compounds present did not esceed ADI.
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would include either consumption for drinking and cooking or

from bathing. The discharge of groundwater to surface water

is addressed in the surface water section.

The current population at risk are the users of one domestic

well down gradient from the site, but prior to the discharge

of the aquifer to Finley Creek. Domestic well sample

results do not show any evidence of contaminants reaching

this well. It would appear that this exposure pathway is

currently incomplete.

Because of this, only future groundwater use, either res-

idential or occupational, is considered. The size of the

population that could use the groundwater would be limited

by the relatively small area underlain by the aquifer

between the ECC site and the aquifers discharge to surface

water.

Risks are based on current data from the RI and projected

release of contaminants from the soil to the groundwater as

estimated in Chapter 5. Well Nos. 8A, 9A, and 10A represent

the shallow sand and gravel aquifer and well No. 11A repre-

sents the shallow saturated zone (see Appendix E). For both

zones, contaminant concentrations found during the RI in

these wells are used to estimate risk under current condi-

tions. The projected releases to the shallow saturated zone

are used to estimate risk under future conditions in that
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aquifer. The maximum concentrations are used from the RI

data and maximum and average concentrations are used for the

projected releases to the groundwater.

Appendix D presents derivation of ingestion and dermal

absorption exposures. Appendix E presents the risk

assessment for the groundwater in detail. A summary is

presented below.

Comparison to Standards, Criteria, and Guidelines

Table 6-9 compares the maximum value for each compound found

in wells representing the onsite aquifers (both shallow sat-

urated zone and shallow sand and gravel)to relevant or

applicable standards, criteria, and guidelines for the

consumption of water.

Iron exceeds the secondary MCL, which is not a health based

standard. This level is also found in the upgradient wells

and represent areawide concentrations. 1,2-trans

dichloroethene and trichloroethene exceed the proposed

MCL's. Methylene chloride and trichloroethene exceed the

AWQC 10 cancer risk level. Trichloroethene also exceeds

the chronic health advisory level.
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Table 6-9
COMPARISON OF GROUNDWATER TO STANDARDS AND CRITERIA

Compound

a
Maximum

Concentration

SDWA
MCL AWQC AWQC6 Health Criteria

Secondary Toxtcity 10-6 Advisory Exceeded

SHALLOW SAND AND GRAVEL
AQUIFER:

Barium
Chromium
Iron
Manganese
Nickel
1,1-dichloroethene
Methylene chloride
Tetrachloroethene
Trichloroethene

SHALLOW SATURATED ZONE
- CURRENT CONCENTRATIONS:

Trichloroethene

SHALLOW SATURATED ZONE
- PROJECT CONCENTRATIONS:

Chloroform
Methylene chloride
1.1.1-trichloroethane
1.1.2-trichloroethane
Tetrachloroethene
Trichloroethene
Toluene
Ethylbenzene
Phenol
PCB

353
13

2,545
40
46
8
64
9
21

28,000

1,000
50

6,000(188)
3,500,000(101,250)
1,100,000(40,150)

82,500(25)
50,000(4000)
275,000(100,000)
133,750(28,250
38,000(5,500)

3,950,000(76,250)
75(25)

.(h)

.(h)

100(i)

200(h)

300
50

50

15.4

15,000
24,000

0.033
0.19
0.8
2.8

2.8

0.19
0.19

1,900
0.6
0.8
2.8

3,500
0.0006

70
150
20
75

(j)
(j)
(j)
(j)

75(j)

150
100

20
75
340

(j)
(j)

(j)
(j)
(j)

Y
N
Y
N
Y
Y
Y
Y
Y

Y
Y
Y
Y
Y
Y
Y
Y
Y
Y

All values in ug/L
Safe Drinking Water Act Primary Maximum Contaminant Level
Safe Drinking Water Act Secondary Maximum Contaminant Level
Ambient Water Quality Criteria - Toxicity Protection

6Ambient Water Quality Criteria - 10-6 Cancer Risk
Health advisory for protection of most sensitive population
'Organoleptic criteria
"Proposed MCL's
.MCL for trlhalomethanes
Chronic

Day

g,

j

NOTE: Concentrations in ( ) are average projected release concentrations.
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Projected concentration of chloroform, trichloroethene,

methylene chloride, tetrachloroethene, 1,1,1-trichoroethane,

and toluene also would exceed standards and criteria.

Ingestion

Ingestion of groundwater could occur in both residential and

occupational settings. Table 6-10 summarizes the risk

assessment for the ingestion of the groundwater. In all

settings, the excess lifetime cancer risk is greater than

1 x 10~ with risk associated with projected concentrations

in the shallow saturated zone exceeding 1 x 10~ . Use of

the shallow saturated zone and the shallow sand and gravel

aquifer at the site could represent a potential public

health risk without remedial action.

It is unlikely that the shallow saturated zone groundwater

would be used as a water source due to the low hydraulic

conductivity of this zone. The shallow confined aquifer

would more likely be used. No new loadings into this zone

are expected because of the upward gradient in this aquifer.

It is possible that the concentration will decrease with

time due to degradation. Because of that, the risk may be

actually less.
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Table 6-10
SUMMARY OF EXCESS LIFETIME CANCER RISK AND ACCEPTABLE DAILY INTAKE COMPARISONS

INGESTION OF GROUNDWATER AT THE ECC SITE

Contaminant
Concentration
Scenario

Current Values

Occupational

Current Values Residential

Current Values Occupational

Projected Values Residential
(Maximum)

Projected Values Occupational
(Maximum)

Projected Values Residential
(Average)

Projected Values Occupational
(Average)

Shallow
Saturated
Zone

Shallow
Saturated
Zone

Shallow
Sand and
Gravel

Shallow
Sand and
Gravel

Shallow
Saturated
Zone

Shallow
Saturated
Zone

Shallow
Saturated
Zone

Shallow
Saturated
Zone

Major
Chemical(s)
of Concern

Total
Excess
Lifetime
Cancer Risk

ADI
Exceeded ?

Trichloroethene 2 x 10-2

Trichloroethene 3 x 10-3

1,1 Dichloroethene 7 x 10
Te tr ach 1 oroe thene
Trichloroethene

1,1 Dichloroethene 1 x 10
Tetrachloroethene
Trichloroethene

Methylene Chloride 4 x 10
Te trachloroethene
Trichloroethene
Chloroform
PCB

-5

-5

-1

Methylene Chloride 8 x 10
Tetrachloroethene
Trichloroethene
Chloroform
PCB

-2

Methylene Chloride 8 x 10
Tetrachloroe thene
Trichloroethene
Chloroform
PCB

-3

Methylene Chloride 3 x 10
Tetrachloroethene
Trichloroethene
Chloroform
PCB

-3

Trichloroethene

Trichloroethene

No

No

1,1,1-trichloroethane
Toluene
Ethylbenzene
Phenol
Trichloroethane
Methylene chloride

1,1,1-trichloroethane
Toluene
Ethylbenzene
Phenol
Trichloroethane
Methylene chloride

1,1,1-trichloroethane
Toluene
Ethylbenzene
Phenol
Trichloroethane
Methylene chloride

1,1,1-trichloroethane
Phenol
Trichloroethane
Methylene chloride
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Dermal Absorption

The dermal absorption of contaminants from groundwater would

occur during bathing or showering. This would occur under

the residential setting. Occupational showering and bathing

would be very limited and is therefore not assessed.

A variety of factors can affect exposure from skin absorp-

tion including concentration, temperature, hydration of

skin, duration and frequency of exposure. Skin absorption

rates for most chemicals do not exist, and rates that do

exist are for almost pure substances or high concentration

aqueous solutions. The rates are often based on laboratory

animal studies. While it is difficult to assess dermal

absorption for many contaminants, it is possible to assess

the absorption of volatile compounds (see Appendix D). The

bathing risk estimation assumes that all of the compounds

remain in the water phase and do not volatilize.

The risks are summarized in Table 6-11. The risk associated

with bathing is roughly equal to the risk from ingestion and

are greater than 1 x 10 . In both exposures, the volatile

compounds are the chemicals of concern.

Under no action, bathing could represent a potential public

health threat. However, by not accounting for volatiliza-

tion, dermal absorption risks may be an overestimation.
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Table 6-11
SUMMARY OF EXCESS LIFETIME CANCER RISK

DERMAL ABSORPTION OF GROUNDWATER AT THE ECC SITE

Contaminant
Concentration
Scenario

Current Values

Aquifer

Shallow Sand and
Gravel

Major Chemical
of Concern

1,1 Dichloroethene
Trichloroethene

Excess
Lifetime
Cancer Risk

7 x 10-5

Current Values Shallow Saturated
Zone

Trichloroethene 2 x 10-2

Projected Values
(Maximum)

Shallow Saturated
Zone

Trichloroethene
Methylene Chloride
Tetrachloroethene
Chloroform

4 x 10-1

Projected Values Shallow Saturated
(Average) Zone

Trichloroethene
Methylene Chloride
Tetrachloroethene
Chloroform

8 x 10-2
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Vapor Inhalation

Vapors may be released from groundwater during use due to

because of physical agitation of the groundwater or water

temperatures raised above the volatilization point of the

compound. This could occur in a variety of ways including

bathing and cooking.

To model vapor release is difficult and information is lack-

ing on human inhalation and retention efficiencies for indi-

vidual chemical, therefore, it is not practical to estimate

exposures and risk associated with this exposure route.

Only the qualitative statement that exposure may occur and

increase risk can be made.

SURFACE WATER

The groundwater discharges to the unnamed ditch and Finley

Creek. The surface water is a major release pathway for

contaminants to leave the site. Fourteen compounds were

found at the Finley Creek downstream sampling point (004)

(see Tables 4-17 and 4-18). The volatile organic compounds

are of greatest concern in terms of risk.

In addition to the measured concentrations in Finley Creek,

it is possible to predict concentration in the surface water

based on the projected concentration of contaminants in the
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shallow saturated zone (from Chapter 5) and anticipated

dilution with surface water. Dilutions are based on esti-

mates of groundwater discharge to the unnamed ditch and

Finley Creek, and USGS stream flow measurements for the

unnamed ditch, Finley Creek, and Eagle Creek (see

Table 6-4). Based on this information risks associated with

exposures at the unnamed ditch, Finley Creek and Eagle Creek

can be assessed.

The exposures that could occur at the surface waters would

include direct exposure through wading via dermal absorp-

tion, and inhalation of volatile organics and indirect expo-

sure by consumption of fish that have bioconcentrated con-

taminants from the surface water. Risks based on current

concentrations in Finley Creek and projected concentrations

in the unnamed ditch, Finley Creek, and Eagle Creek are

assessed. These exposures are assessed detail in Appendix E

and are summarized below.

Comparison to Standard

The current concentrations found in Finley Creek at SW004

and the projected concentration of contaminants in the

unnamed ditch, Finley Creek and Eagle Creek are compared to

the ambient water quality criteria for ingestion of aquatic

organisms in Table 6-12. The concentration currently found

at Finley do not exceed the criteria.
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Table 6-12
COMPARISON OF SURFACE WATER CONCENTRATION TO AMBIENT WATER QUALITY CRITERIA FOR

INGESTION OF AQUATIC ORGANISMS

Compound

1,1,1 Trichloroethane
1.1 Dichloroethane
Chloroethane
1.2 Transdichloroethane
Tetrachloroethene
Trichloroethene
Vinyl Chloride
0-Xylene
Methylene Chloride
Toluene
Aluminum
Iron
Manganese
Cyanide
1,1,2-trichloroethane
Phenol
Chloroform
Ethylbenzene

Projected
Current

Concentration
at SW004
ug/L

120
45
12
330
<5
67
10
<5
-
-

490
1,410
130

0.008
_
_
_
-

Projected
Concentration

in Ditch
ug/L

67
-
-
_
7

170
-
-

170
50
-
-
-
-

0.04
130

0.31
10

Concentration
in Finley

ug/L
Maximum

33.5
-
-
_

3.5
85
-
-
85
25
-
-
-
-

0.02
65

0.15
5.0

Creek

Minimum

1.7
-
-
-

0.18
4.3
-
-

4.3
1.3
-
-
-
-

0.001
3.3
0.008
0.26

Projected
Concentration
in Eagle Creek

ug/L
Maximum

0.8
-
-
-

0.09
2.1
-
-

2.1
0.6
-
-
-
-

0.0005
1.6
0.004
0.13

Ambient
Hater Quality

Criteria-Ingestion
of Aquatic Organism

ug/L

1,030,000
-
-

~b8.85̂
b

80.7 b
525

b15.7
424,000

-
-
-

200b
41.8

769,000b
15.7
3,280

aBased on toxicity.
b "-6Represents a 10 cancer risk level.
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The projected concentrations do exceed the ambient water

quality critera 10 cancer risk for trichloroethene and

methylene chloride in the unnamed ditch. The maximum pro-

jected concentration (i.e., lowest dilution) of methylene

chloride and trichloroethene exceed the 10~ level in Finley

Creek.

Dermal Absorption

Residents and visitors could be exposed to volatile chemi-

cals in the surface water by wading in the unnamed ditch,

Finley Creek and Eagle Creek during the warmer months of the

year. Assumptions concerning wading appear in Appendix D.

The actual population currently at risk is unknown but

expected to be small. The area is growing and the popu-

lation exposed could increase. The risks are summarized in

Table 6-13. Wading in these waterways does not exceed

1 x 10 excess lifetime cancer risk.

Ingestion Via Fish Consumption

Fish have been observed in Finley and Eagle Creek. Human

exposure to contaminants could occur from consumption of

fish that are caught if the fish have bioconcentrated sur-

face water contamiants. There were no fish samples taken,

therefore, literature values for bioconcentration factors

are used.
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Table 6-13
SUMMARY OF EXCESS LIFETIME CANCER RISK

FROM WADING - ECC

CURRENT CONDITIONS

Location Risk

Finley Creek 5 x 10~7

PREDICTED CONDITIONS3

Location Risk

Unnamed Ditch 6 x 10~

Finley Creek 4 x 10~7 c

Eagle Creek 1 x 10~8 d

aBased upon the projected contaminant concentrations
.released to the groundwater from the soil.
Assume 1:600 groundwater to ditch water dilution.
.Assume 1:2 ditch to Finley Creek dilution.
Assume 1:41 Finley Creek to Eagle Creek dilute.
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The current concentration measured in Finley Creek and as

the projected concentrations for the unnamed ditch, Finley

Creek, and Eagle Creek are assessed. The projected dis-

charge of PCB to the surface water is not included in the

assessment because the time frame for the migration of PCB's

from soil to surface water via groundwater discharge would

be orders-of-magnitude greater than the other compounds.

The results are summarized in Table 6-14.

The excess lifetime cancer risk from fish ingestion under

the current concentrations in Finley Creek is 1 x 10~ . The

projected values for the unnamed ditch and Finley Creek

(under the least dilution) are slightly greater than

1 x 10"6.

This risk estimation relies on a number of assumptions (see

Appendix E and Table 6-4) and projected values such that the

risks presented represent a conservative upper bound. It is

unlikely that a sufficient number of fish are residing in

the unnamed ditch to make the analysis realistic. It is

also unlikely that both fish and fishermen would be

restricted to one stream segment. The approach that is

taken, is taken for simplicity sake and it's limitations are

recognized.
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Table 6-14
SUMMARY OF EXCESS LIFETIME CANCER RISK

FROM CONSUMPTION OF FISH IN THE WATERWAYS AT THE ECC SITE

Location

Finley Creek

Unnamed Ditch

Finley Creek

Finley Creek

Eagle Creek

Scenario

Actual Concentration

Projected Concentration

Projected Concentration
(Least dilution)

Projected Concentration
(Greatest dilution)

Projected Concentration
(Least dilution)

Risk

1 x 10-6

3 x 10-6

2 x 10-6

1 x 10-7

4 x 10-8
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ENVIRONMENTAL ASSESSMENT

INTRODUCTION

This environmental assessment describes the current site

situation and the environmental conditions anticipated if no

remedial action is taken. This assessment identifies

habitats that are or could become contaminated, the types of

impacts that are likely and assesses the general

significance of the impacts.

Population at Risk

The population at risk would be the terrestrial and aquatic

animal species and associated plant communities that reside

on or include the ECC site and adjacent areas as part of

their range. This would include species that permanently

reside in the area as well as transient species. The popu-

lation at risk and their route of exposure include:

o Aquatic organisms, through contamination of sur-

face waters from runoff or discharges into them.

o Local vegetation through contact with contaminated

sediment or dust.
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o Local fish, wildlife, and domestic animals,

through contact with or ingestion of contaminated

vegetation, soil, sediment, or surface water.

The area is former agricultural land with second growth

plant communities in the fields and dense plant growth along

the waterways. The ECC site drains into the riverine type

wetlands that are comprised of the unnamed ditch, Finley

Creek and Eagle Creek. There are no known designated crit-

ical habitats for threatened or endangered species that are

impacted by the ECC site. There are no known endangered

species that inhabit the area around the ECC site.

Several of the compounds, trichloroethene and tetra-

chloroethene are known to bioconcentrate. Food chain

affects could occur if fish are eaten by terrestrial

organisms.

SOIL AND SEDIMENT

Some of the organic contaminants found in soil and sedimebnt

bioaccumulate and tend to stay in the fatty tissue of

animals once ingested. Eight of the inorganics found in the

soil (arsenic, cadmium, chromium, copper, cyanide, nickel,

lead, and mercury) and three of the inorganics found in the

sediment (cyanide, mercury, and lead) tend to adsorb on clay

and organic particles in the soil or sediment which
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ultimately may be deposited on plants as dust. Animals may

also inadvertently ingest contaminated soil or exposed

sediment while grooming and feeding. Some of the compounds

may be taken up by plants and ultimately eaten by animals

both of which may or may not be adversely affected.

SURFACE WATER

The discharge of contaminanted groundwater would have the

greatest potential impact on the aquatic environments. To a

lesser extent surface runoff would also affect the aquatic

environments. The Depauw University study on trophic compo-

sition of the fish population suggests an impact on the

aquatic population in Finley Creek (see Chapter 3). This

impact can not be conclusively associated with the ECC site,

however. The State of Indiana's mussel bioaccumulation

study was inconclusive (see Chaptet 3).

Table 6-15 compares concentrations found at sampling point

004 and projected concentrations in the unnamed ditch,

Finley Creek and Eagle Creek to ambient water quality

criteria and 96 hour LC5Q values. Concentrations do not

exceed either LC5Q values or water quality criteria for

protection of aquifer life under any of the conditions

assessed .
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Table 6-15
COMPARISON TO AMBIENT HATER QOALITY CRITERIA AND 96 HR LC

50

Compound

1,1,1 Trichloroethane
1,1 Olchloroethane
Trails 1,2 Dlchloroetbene
Hetbylene Chloride
Tetracbloroe thene
Trichloroethene
Vinyl Chloride
Xylene
Toluene
Phenol
Ethylbenzene

Finley
004 Concentration

ug/L

120
45

<5
<5
620
10
5

Projected
Unnamed

Ditch Concentration
____ug/L_____

67

170
7

170

50
130
10

Kaxlain
Projected

Finley Creek
Concentration

ug/L___

34

85
3.5
85

25
65
5

Maxima
Projected
Eagle Creek
Concentration

ug/L

0.85

2.1
0.09
2.1

0.62
1.6
0.12

AWQC
Aquatic Protection

ug/L
Acute Chronic

18,000

16,000

96 hr

5,280
45,000

17,500
10,200°
32,000

840

2,560

52,800
550,000

193,000
18,400*
40,200*

42,000
34,000*
ŝ oo6
42,300*

For flathead Blnnow
For bluegill
Aablent Hater Quality Criteria listing of lowest adverse effects on aquatic life
Lethal concentration 50* over 96 hour period
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SUMMARY

The major public health and environmental risks from the ECC

site derived in this endangerment assessment are outlined in

Table 6-16. Each risk is listed by pathway and the

likelihood of the risk is assessed. The major risks come

from the contaminated soil via direct contact and release of

soil contaminants to the groundwater and subsequent use of

groundwater for bathing and drinking water source. The

current population at risk is limited and while the area is

projected to grow the impact of the ECC site appears to be

localized.

In conclusion, the site does pose a potential threat to the

public health, welfare, and environment, and a feasibility

study of remedial action to cost-effectively mitigate the

site hazards should be performed.

GLT90/5
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Table 6-16 (Page 1 of 4)
SUMMARY OF MAJOR RISK FROM ENDANGERMENT ASSESSMENT

RISK/EFFECTS

Pathway Location Setting

Public Health

Soil - Direct
contact via
Ingestion

Soil - Direct
contact via
Ingestion

Soil - Direct
contact via
Ingestion

Soil - Direct
contact via
ingestion

Soil - Direct
contact via
Ingestion

Sediment -

Evaluation

South Pad - Residential
Intermediate
Depth

Northern Test Residential
Pit Area -
Shallow Depth

Northern Test Residential
Pit Area -
Shallow Depth

Northern Test Residential
Pit Area -
Intermediate
Depth

Northern Test Residential
Pit Area -
Intermediate
Depth

Flnley Creek Residential
Direct Contact downstream from
via ingestion

Groundwater -
Ingestion

ECC at high-
way 421

via Onslte - Shallow Residential -
Saturated Zone current contam-

inant levels

Excess
Lifetime
Cancer Risk

4 x 10
8 x 10

Acceptable
Dally Intake

(ADD
Compounds
of Concern

10 to
10

10 to
2 x 10
8 x

2 x lo"| to
3 x 10

ADI's exceeded
at 1 gram/day
Ingestion rate

ADI's exceeded
at 10 grams/day

ADI exceeded at
1 gram/day

ADI exceeded at
10 gram/day

ADI exceeded at
10 gram/day

Trichloroe thene
Tetrachloroe thene

PCB's
Trichloroe thene
Tetrachloroe thene

Xylene
Lead

PCB's
Trichloroe thene
Tetrachloroe thene

Cadmium
Lead

Lead

Lead

Trichloroe thene

Comment

Based on maximum
to average
concentration

Based on maximum
to average
concentration

Based on maximum
concentrations

Based on **XJ^
to average
concentration

Based on maximum
concentrations

Based on maximum
concentration

Based on one
sampling point

Probability

Requires development of site
limited area of exposure.

Requires development of site
limited area of exposure.

Requires development of site
limited area of exposure.

Requires development of site
limited area of exposure.

Requires development of site
limited area of exposure.

Requires exposure of or direct
contact with sediment. Season-
ally limited. Contamination
cannot be directly associated
with the ECC site.

No current exposures. Requires
development of site. Potential
future exposed population
limited by size of area and low
permeability of water bearing
soil. Contaminant levels nay
Increase with time.
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Table 6-16 (Page 2 of 4)

Pathway

Groundwater - via
ingestion

Groundwater - via
ingestion

Groundwater - via
Ingestion

Groundwater - via
dermal absorption
(bathing)

Groundwater - via
dermal absorption
(bathing)

Excess Acceptable
Lifetime Dally Intake

Location Setting Cancer Risk (ADI)

Onsite - Shallow Residential 7 x 10~ to
Sand and Gravel Occupational 1 x 10
Aquifer current contam-

inant levels

,
Onslte/Offsite Residential 4 x 10 ADI exceeded
Shallow Occupational 8 x 10 ADI exceeded
Saturated Zone Project Maximum

Values

Onsite/Offslte Residential 8 x 10 ADI exceeded
Shallow Occupational 3 x 10 ADI exceeded
Saturated Zone Project Average

Values

.
Onsite - Hater Residential 2 x 10
table aquifer Current contam-

inant levels

_7
Onsite - Shallow Residential - 7 x 10
confined aquifer Current contam-

inant levels

Compounds
of Concern

1 , 1-DlchloroeUiene
Tetrachloroetbene
Trichloroe thene

Metbylene Chloride
Tetrachloroethene
Trlchloroethene
Chloroform
PCB

Methylene Chloride
Tetrachloroetbene
Tricbloroe thene
Chloroform
PCB

Trlchloroethene

1 , 1-Dichloroethene
Trlchloroethene

Comment

Based on maximum
concentrations

Based on projected
release from soil,
no degradation and
maximum concentra-
tion

Based on projected
release from soil,
no degradation and
average concentra-
tion

Based on one
sampling point.
Assumes no volatil-
ization.

Based on maximum
concentrations.
Assumes no
volatilization.

Probability

No current exposures based on
residential well data.
Limited potential future exposed
population. Upward gradient
should limit new contamination -
concentration and risk should
decline with time.

Requires development of site
surrounding area. Upper bound
value based on highest soil
concentrations. Actual popu-
lation using groundwater would
be limited by size of area and
low permeability of water
bearing soil.

Requires development of site
surrounding area. Upper bound
value based on highest soil
concentrations.

No current exposures. Requires
development of site. Potential
future exposed population
limited by size of area and low
permeability of water bearing
soil. Contaminant levels nay
Increase with time.

No current exposures based on
residential well data. Limited
potential future exposed popu-
lation. Upwared gradient should
limit new contamination concen-
tration and risk should decline
with time.

Groundwater - via
dermal absorption
(bathing)

Onsite/offslte
water table
aquifer

Residential
Projected Maximum
values

4 x 10 Methylene Chloride
Tetrachloroethene
Trlchloroethene
Chloroform

Based on projected
release from soil,
no degradation,
no volatilization
and maximum con-
centration

Requires development of site/
surrounding area. Upper bound
value based on highest soil con-
centrations. Actual population
using groundwater would be
limited by size of area and low
permeability'of water bearing
soil.
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Table 6-16 (Page 3 of 4)

Pathway

Groundwater - via
dermal absorption
(bathing)

Groundvater dis-
charge to surface
water - denial
absorption fro*
wading

Location

Onslte/offslte
water table
aquifer

Flnley Creek

Excess
Lifetime

Setting Cancer Risk

Residential 8 x 10~2

Projected Average
values

-
Actual 5 x 10
Concentrations

Acceptable
Dally Intake Compounds

(ADD of Concern

Methylene Chloride
Tetracbloroe thene
Trlchloroethene
Chlorofom

Trlchloroethene

Coiment

Based on projected
release liom soil,
no degradation,
no volatilization

Based on one
sampling point

Probability

Requires development of site/
surrounding area. Upper bound
value based on highest soil
concentrations.

Assumes concentrations remain
constant. Cannot be deficit ly
associated with ECC. United
potential of exposed population

Groundwater dis-
charge to surface
water - dermal
absorption from
wading

Unnamed Ditch
Finley Creek
Eagle Creek

Projected
Concentrations

6 x 10
6 x 10'
1 x lo'

-7 Trichloroethene
Tetrachloroethene
Methylene Chloride

Based on projected
concentrations over
a range of dilu-
tions. Assumes no
volatilization.

Upper bound range of risk based
on average release from soil.
Limited potentially exposed
population.

Groundwater dis-
charge to surface
water - fish bio-
concentration of
contaminants -
human ingestlon of
fish

Groundwater dis-
charge to surface
water - fish bio-
concentration of
contaminants -
human ingestion of
fish

Finley Creek Actual
Concentrations

1 x 10

Unnamed Ditch Projected
Concentrations

3 x 10-6

Trichloroethene
Tetrachloroethene

Trichloroethene
Tetracbloroethene
Methylene Chloride
Chloroform

Based on one
sampling point and
literature values
for BCF

Based on projected
concentrations over
a range of dilutions.
Uses average soil
concentration as a
basis. Assumes no
volatilization.
Based on literature
values for BCF.

Assumes: exclusive and active
fishing In Finley Creek; fish
reside exclusive in Finley Creek;
sufficient sport fish population.
Currently exposed population
unknown but estimated to be
small. Some comments for future.

Values are upper bound range.
Exposed population unknown but
estimated to be small. Assumes:
exclusive and active fishing in
creek; fish reside exclusively In
creek; sufficient sport fish
population. Volatilization
should reduce concentration.
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Table 6-16 (Page 4 of 4)

Pathway Location

Groundwater dis- Finley Creek
charge to surface
water - fish bio-
concentration of
contaminants -
human ingest ion of
fish

Excess Acceptable
Lifetime Daily Intake

Setting Cancer Risk (ADD

Projected 2 x lo"6 to
Concentrations 1 x 10

Compounds
of Concern

Trichloroethene
Tetrachloroethene
Nethylene Chloride
Chloroform

Groundwater dis-
charge to surface
water - fish bio-
concentration of
contaminants -
human ingestion of
fish

Eagle Creek Projected
Concentrations

4 x 10
-8

Trlcbloroethene
Tetrachloroethene
Methylene Chloride
Chloroform

Comment

Based on projected
concentrations over
a range of dilutions.
Uses average soil
concentration as a
basis. Assumes no
volatilization.
Based on literature
values for BCF.

Based on projected
concentrations the
least of dilutions.
Uses average soil
concentration as a
basis. Assumes no
volatilization.
Based on literature
values for BCF.

Probability

Values are upper bound range.
Exposed population unknown but
estimated to be small. Assumes:
exclusive and active fishing in
creek; fish reside exclusively
in creek; sufficient sport fish
population. Volatilization
should reduce concentration.

Values are upper bound range.
Exposed population unknown but
estimated to be small. Assumes:
exclusive and active fishing in
creek; fish reside exclusively
in creek; sufficient sport fish
population. Volatilization
should reduce concentration.
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